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(2) 

1 

nr:im&Tmm^ii^mmzm¥mmmz:^\hi-:^»^ m 
mi:VTm<y o:)izmm-r^M^^cmm^':f^v'm)^ 

(C*jfif«SH) ^3-H-rs«l*:fll|B««DNAE 

m. 10 
imim.s'i Baie^ CD 3 ' M^mrn^ 

1 iB«®D N ASe^Jo 20 

)lSl^ic:^lR)-::J^t5 (^^SUiUTSO mzmmt^^^ 
^:/5^HiTM-S:3-HL.. ■tL.TKTC5gH^J#-^ : 1 : 
CGN/AGR TCN/AGW TTY GGN AAY GGN CTN/TTR TTR/CTN GT 
N GAY ACN ATG TAA 
(fc^L, NttA^fcKG^fcliC^^tKT/UTfe 
D. RtaG*fc:«A-Cfet). WtiA SfcltT/U-Jffe 
D, ■€-LTYttT/'uafcf3:CT?s5-5) TS^^ns:?? ^ 
HiH^JS^f 5^*:^ 1 f2«CDDN ABH^iJSfcia 

^ F W M- 3 - F -r ^ -g-n 6 ©g^;^^S#; b < (i'^ 

So 

[«^:a6] ^wm\zfimti.mm\z&K). =.:n^ri- 
^J#-^ : 2 : 

3 ' -AGG TCT TTT GGA AAT GGA CTT TTA GTC GAT ACT 
ATG TAA - 5 ' 

-e^$ns5« ¥mm&mwmzm-r^m:^m 3 

82«ODNAE^J*fct47CC5^7'9"F©fft-®*MW;^c^ 40 

m^m?] mmmizmwfjimmAz$,f). -n^^r^ 

E^J»^ : 1 2 : 

GTC TCT GGT GGA GTT TGG GAC ACT TCA GTT GAA ACT AA 
T GCT ACT GCT TCT CTCGTA ACT GAG ATG TGA 



«fBI^4- 2 2 9 18 2 

2 

'^^m%mzmmmm.n\z^^':5\i^ immt.\^^m 
0 (Dxz.mmi'. ti^'Dmim.iwmT^^Km^wzii.ri 

'i-^m%mzmmmMn\z^^'3\'i^ {m^i^x^-x^ 
m^m 1 1 ] mmff)\^ts i—if(D c ^mmmn)^ e. # 

Arg Ser Phe Gly Asn Gly Leu Leu ValAsp Thr Met 

Val Ser Gly Gly Val Trp Asp Ser Ser Val Glu Thr As 
n Ala Thr Ala Ser LeuVal Ser Glu Met 

SnfcDNAEMtC^KWtC'fg^TfafeD, -€-LT^©E 
^4>'^:^J^i LT#ffi-rs C*SSI'<::/'g^ F ?&n- H-rs 

DNAE?!|„ 

TfeSit^^l 4bB«CDDNAE?iJo 

im^m 1 6 ] ii^o:>^f^m^-:&mz^ v if^^nrz. 

4aB«C0DNAE^J<, 
[if 1 7 ] ^^^S:^fS:«S:^ U =f 5? Hfl" 

1 6 BE«®D NAE?tt. 
miim 1 8 ] E^J#^ : 3 fits b 7 : 

(a) AGG TCT TTT GGA AAA GAT CH TTA GTC GAT 
ACT ATG TAA 

(b) AGG TCT TTT GGA AAT GGA CTT TTA GTC AAT 
ACT ATG TAA 

(c) AGG TCT TTT GGA AAT GGA CH TTA GTC CGT 

ACT ATG TAA 

(d) A/T GAT CTT TTG GGA AAT GGA CTTTTA GTC GAT 
ACT ATG TAA 

(e) ATG GGT GAT OH TTA GTCGAT 
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(3) 

3 

ACT ATG TAA 

;^V^L'7 : 

(a) Arg Ser Phe Gly Lys Asp Leu LeuVal Asp Thr 
Met End 

(b) Arg Ser Phe Gly Asn Gly Leu LeuVal Asn Thr 
Met End 

(c) Arg Ser Phe Gly Asn Gly Leu LeuVal Arg Thr 
Met End 

(d) Asp Leu Leu Gly Asn Gly Leu LeuVal Asp Thr 
Met End 

(e) He Gly Asp Leu LeuVal Asp Thr ^ 
Met End 

8 CDViTn?0> 13ltC|L2StCDDNAHH^J*:?^c[SDNABB^i 

CTT TTA GTC GAT ACT ATG TAA 30 
GGA CTT TTA GTC GAT ACT ATG TAA 

lfBa<Z)SK^MDNABB^J^;^c^3:m^@B^Jtci:D 

§ ^ y 5^ F KrM- ^ 3 - F -r ^ -^n ^ (D^fmmw- %iy< 

Leu Leu Val Asp Thr Met End 40 
Gly Leu Leu Val Asp Thr Met End 

[^*JB2 4] ^iattDNA:<^^^*:Sl75:l^ib7, 1 

4;^v^b 1 8^;^tl2 1 feL<tl2 2o:>\^^nf)^im\z 
SB«CD D N A gE?rj ^f^ pItg:^j:«^T«^ ^nx\^^^ 

2 5] fc ^ «3)^nffM(^^«ttD N A50^«5R:B 
l;^ViL7, 1 4;^t.iLl 8^:^(3:2 l'bb<t^2 203 5(? 



!^gB5p4- 2 2 9 1 8 2 

4 

n^^mmmMvx. m^mmtm%m\zmmm&^\z-i3 
\^^n^n^^^'ym&f^mmm^^u^mim2 4sh 

«cDffi«l;^DNAiJ^c 

:^;^7?ab^W^JS2 5fB«<Dffi3^;^DNA^^Tp 
[«*:B2 7] ^Sv'^^:^;i/75i^:^U:7^r7-^if^^ 

^^'I'J^XJte^ (CaMV) C07'D^-^-^ci:^V^ 

fz,\mmi^^^)v^'h^m^m2 eidss^ma^ADNA 

To 

>3^-— tfJte^ (nos) ht:>v' 

>3^-if«e^ (oc s) ay^m>^if±)V'^&^m^m 

2 6fB«0OffiM;tDNA^T. 

[gf*^2 9] M^^fc:i'l«J0JCO;t*lC:feV^T. mm 
ffi^F^gT, )K^^nfc:DNAlB^JCOe^^3BS5L#^ 

3' ^^xs/-^tzLUs' mML<Dmmt^i^n-Y^mm 

S£l::]Slg^nTV^^W^:^2 SfSmcom^^ADNA^j' 
[M*:^3 1] :^&?j#SH^i^j^^^n;^c5§KttDNA 

n^ni^mmMmznr^umm^^^A.n^imm.^ 

;tDNA4>^o 

^%|gt-^«e^^feSW*:S3 l|B«©ffi»ADNA 

if^5!5irsae^^fesw*«3 ie«co»«i;^dn 

[S*:B3 4] mttSH^JiiM'&^nfc^mttDNA 

mmf3i:t-^i''i^-zyB ><Dm^<D^^\zi5\^^xmm 
LT. mmmm\Hiz:^\^zs\f^n^mmmm^^D^m 
7^92 4^feti2 5<D\^>^nf)^zmw^(om.m^DNA^ 

[M*^3 5] aiRtt«Ja^v-:^-:&r3--FT^D 

\zim<Dm.m^ d n a^i^. 
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(4) 

5 

im^m 3 6] 1 a*fcti^n£iUio«*iK>*T©ffl 

h-cmi^o^mm^^mMz^m-^n^m^Mm^m^-r lo 
3 9 ] imm^i)'imM'&{f)vts i—^m.^ 

tC bB *K CD ffl g| ;t D N A ij' ^ ^ tJ ^7 □ - :n > 5^ ^ iS' 

o 
a 

tc:fHm<»m^ADNA:5i-T*&«lf*JS4 0&t:>b4 2 

mm. ti)ix, mm. m-n. st. e. 5<? 

tctdmoffiM;lDNA^j'^-43j;o:/*fcti^^«4 o;5: 
V>L.4 2CDV^-rn*^l«>::|B<c»^:J^^— &#t?, 

[«f*«4 6 ] »^s{:jt-?«!^?gBai*3fc*u < mm 

[«f*:® 4 8 ] 4 4 fB«0 J^MfetSli^ nfc«« 

^jm^ SS^t 3n;t h 9 >X v^xn .y 



«fBI^4- 2 2 9 1 8 2 

6 

\zmm<D h^>x ifmm(D^», 

(a) *-r«wttx mMmzf^^mz:ij\p\'5\^^(n\zm 

(b) EDNABB?USrab&«$>^Blfaco5!;SttDNAgH?'J 
CDS' TfeSitcSf^Wtg;^ 

(c) ^mvt^mmi^^mm^m^^^-'^\zm.mn-v 
^^fsmm>'^'r)V(Dmwr\z^n--yifh. ^lt 

(d) mmm.^if9-^m.mmMmzmwB.Wiv. -s-u 
CD (f 5- - * s -e s . 

5' ^m^mz^m\ *&»-?-<»j;5)7SBH^jtejtf^Bj 

[iSsRJS 5 4 ] 5S;K14D N AE9U*«iii®eT-r 
at^«5 2SB«©;&^. 

[w 5 5 ] mjm.^i'ij^m^-^ nit.mmmm\z 
\zmmmmp^\zm'^y3^-inBn^m.m9>/'\^m.^m 

(a) JiaB^>/t^®&ri-H-r2.DNAe5iJ&¥«i 

(c) ±l30^S$*;fcDNABa^J&jgS;^ttife5tS'^ 

(d) ^^Xyitmm^^mmm^mzmwmrr^. hj^ 

Bmmm\zf3:^±m:^m. 

ii-^ (D c s^SSifiH & 3 - H-r S D N AE^j=£5^»:&fetr 

J: D)g-&$nfc«jgjteTc9 3 ' ^^mm*^Bm^mh. 
tir^m&Tm'^&'^mmizmmmmmz:;fj\^-^if:h m 

MV:. D N ABH^JCDfijS^jS, 

im^m 5 8 ] -fb^eii^rjit:: J; 0 D N AEMS-g-jEST 
^CtJ^i^i^J'S, ^^JSl;^j:V^b7. 14^Vibl8* 
)ttt2 1 feb<tt2 2 (Dt:.-rnj5U JKlC:tB«CDDNAia 

[«*:B5 9] 3iS/5:cDNAS;ttid*yADNAi7 
p->cD3' ^j^^^Sn-HttDNAE^J^^SI-r-S;! 

l;&V>b7, 1 4fi:Vibl 8*fe«2 l'feb<tt2 2(D 
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(5) 

7 

(© 3 ' mmizmi¥^mrm^-^WA 
(e) ^(D^oizmm-^nrzm^Mn^7.i^v—=->if 

(a) ±IB3'>/'?^KS:3- K-r-SDNAiB^J&mSI 5i? 
b. 

(b) !^5t®iHHIieKPi-v«:^riRi-:?ttJcMa-r5C*J!i|T 

(c) ±fBCD'^MS1i-^cDNAfiE?!l^jiii^«ii»^«'^ 

(d) ^mvkmmm^miem^mzm^^mL,. ^b 

T 

b, ^bTBe©jgK«8i#:**«i-ra, 

Lm^mQ4] mmzmmrimm^m^^cD]<fA^ 

:/^j'7ibTlt5Rj«i;^VJb7, i4^Vibi8Sfcii 
2 1 feb<tt2 205ti-rn35U:S!CtB«»DNAiH^J^ 

|W| D N AgH^JO#«t TSJIS ^ -f 7' 9 U — Sm^S 
[0 0 0 13 



«fBI^4- 2 2 9 1 8 2 

afe e. (0 s « > A- t Bjtg tc s n 

T. -?-nc«>'^:/^H®f>ti:)^-&bfc5'>/1^'R75t#S 

mzm<^mM\z-i3^-^»ibn^z.ii-^mm\z-r^'^-:f^ 
mmzmr^, 

[0 0 0 2] ±Tf#ilBlC#IS-^tt6nfc 
'^::^g^FSf>T-£3-Hb. •?-bT*e.f3)-s.0fMcDS!Sti 
DNAtitfpBiiitcii^i^^nT. #S65t'1*tr?Kia!';& 
fRj-l^^tSn.SBe^^it/Srifeb^jDNAiem ^^u^ 

[0 0 0 3] 3^^D^taSS(C. ?§attDNAt5tfpBltg 
tig«£$tlfc*^igtC'e^.SD N ABB?lJ^-&?lfflmx.D N 

±taffiM^DNASfctt^n:^ie.M®$tife'<:i7 

[0 0 0 4] *^?^ti*fc, *^?^tc^SDNAffi5!l^5: 

}C ^ D N A i5?U S-g-trffiM A D N AiJ-^ *3 <fc 

[0 0 0 5] 

n#^, V>^3S«)-5v'i7'^Jl/ga^JS:n— Hf-5DNASH^J 

b, -cD'iits, mx-^nrz^mk^f-<r>mmii^^n/ 
[0 0 0 6] If A$nfc^i-5i5ite^*fc«^ne.o%^ 
[0 0 0 7] m^u. mmuibV-\z^o>^(r>Mmmmz 

*ViT. :;*:«l54J-CD5'>/'?^®*«jffl|}&S'J:j?V-A_h-r-& 

n6®#^®i2:H (SKsa, mm. '<;i/:t^^>'V-A) 
[0 0 0 8] ifflflSTW"^;i'T;i®iE:iii-fb©*ft^®rcs& 

\z. mmm.~^mit-^nt^^yni;nffi^riib<owmz^ 
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(6) 

9 

[0 0 0 9] iMlia(^:5'>n^?eiaj@UCi:-3T#tra^;ft 
[0 0 10] F*3li?^^:^L.Tipftjii^nfciS'>/-?i7®»/h 

[0 0 11] ^(»'te®MB"J^P&a^^t'^Trf;i/>'^e-rs 
[0 0 12] :l(Dmm>'if•)■)V(7>^».\t^¥mz^2:.^m\z 

X 6 -3f:X:7x— hSl^-r©#S6<H*5<tTa5 

j:®*«#S«;^v>/-x6-sJnX7x— hl^-fe 
JBds^J'u *>®ilif'©v>y— x^©u >il-ffc;tz*ii«s 

[0 0 13] »®{C*3liT. ^l?KH®7t*(OffiS-r-5 



«fBI^4- 2 2 9 18 2 

10 

[0 0 14] ia«tC*ViT, ?g)K*^«%*ffll3a®}§»IXH 

[0 0 15] -enKtc, m.'mifimmmn<oTz.^<Dmmm 

fi ic *3 -5 3fc A (C Kil b 5^ >/t M tcMia ic 

:^iBi^tt> ^vx^n^^'t:L\z^mt^'hf)^^im^ 

[0 0 16] nmn^^M'^f^. m^&^'t.fz.umm<r> 

\z) (cMLTST«*«., ^tii^tc, ^rL^<Dmm^m 
mmm'p\zmm-ri>^ii'hmm'c$>^. m^m\Zs 

a If Si-r -5 c i c J; s is^st t b T ft^ ffl -r -5 

[0 0 17] vt^L-uffl^. m^it. $>^m<DmMmiz 

^^mmmm<Dxic'm(Dm^izmmmmi>A-'iz^u^o - 

^ftmzmm-^nm^^'^±—^£^^zfifA:fy^—if\i-i 

w^\zS'<mmi^izm^-r^*^^. mm\H^m-^(D^#. 

iz. mmi^m.miz!^^mz±ii^y/-^^m^m.<otii'Sr^ 
[0 0 18] #^®i»si*t 

[0 0 19] baiLTS*^^. «it&ISJia©fc®®-€-CDJ;'5 
[0 0 2 0] aig(»N*«Se<Jltj^i/-^-;KCEEii!tr^>' 
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(7) 

11 

[0 0 2 1 ] ^(Dm<Dmm^>/^^m. *lsi^j8-i. 
[0 0 2 2] mmi^^<Dm^<D^>n^w<Dow&<DVL 

[0 0 2 3] 

>/i^m6^T^^mmmm(Dmmizi^mm\zjj\^rJn^(D 

[0 0 2 4] 

[sii^«9^-r^fea6co^^] m<^^z.hiz. :^mm 
(Dmm\Hx. ^^K'^i^-^i^^&^^^^mft^'^m^^^^^hiz 
<kr)z. (Dum^M^x^^ ^ hfj^^-^m tr^^r^o 

[0 0 2 5] Pb<t3:, :^mm\^. $>^^^mm(Dm^ 
-^ntc^ >/^^m^^^^mmizmmmmp^\z^\M-:s\^f 
^ (m^hvxmo (D\zmmT^M^^^:f^vm^. 

mm\zmi^xmm^ft\mm&m(D^>n^mx$>^x 

[0 0 2 6] iStetC**#ffi^^^>/^^K4>^OC* 

^MjiL-vxn^n^r>KAh^rz»^L^\ 40 

[0 0 2 7] itJ3gf^JC**#ftt-'g)^5^:^-if^^cDC 

[0 0 2 8] «*^ji§©fcs^oose?itt->^'^;i-<hbTf^ 

Arg Ser Phe Gly Asn Gly Leu Leu ValAsp Thr Met 50 



!^gB5p4- 2 2 9 1 8 2 

12 

CGN/AGR TCN/AGW TTY GGN AAY GGN CTN/TTR TTR/CTN GT 
N GAY ACN ATG TAA 

{tz.r£v. m^A^rcUG^rc\t.c-^rc\ti:/\jx^ 

HBH^J^^f ^ D N ASa^J/O^^-h 0 t5^t»^ bV^o 

[0 0 2 9] iKW^mmm\z^r)^^^\z^^^n^u 

H ^) ^ D N Aia^J}^W ^ b o 
[0 0 3 0] ^Me?Jtc«rE»?5:?^^tc»85. -n^^T:^ • 
^ nf] 2>.(Dm^^W\:f^± A 2 5 (Nicotiana tabacum 
L. c.v. Havana 42^)mm(DmM\±^'f'^—'^m.^=f'(D 
3' 7K« (C*«ttH) ;^i^^f#en. ^bXKTt^BH^J 
2 : 

AGG TCT TTT GGA AAT GGA CTT TTA GTCGAT ACT ATG TAA 

7?^^ D N Awm^m^m\zm'r^ d n abb^w^^ 

tcSf^bv^o 

[0 0 3 1] ^MfiOfcSiE^fcCji^^tca&D. • 

-iffieTc;D3' (CT^SgftH) ;^^^#^n. -€-b 
X^T<OUm^n : 1 2 : 

GTC TCT GGT GGA GTT TGG GAC AGT TCA GTT GAA ACT AA 
T GCT ACT GCT TCT CTCGTA AGT GAG ATG TGA 

D N AffiM:£*!gwtc#'r-g> D N Ae^j/^?^# 

tc:#F^b(.io 

[0 0 3 2] _hfaDNAiH^JtrJ;0r3— H^n^'^T'^^ 

Fifr)t[i> mmmm.(Dt:L^(Dm&}^yif±)Vhi.xr^m 

b. :^^:::>i^T<^BB^J#-^ : 1 2 : 

Val Ser Gly Gly Val Trp Asp Ser Ser Val Glu Thr As 
n Ala Thr Ala Ser LeuVal Ser Glu Met 

[0 0 3 3] ±$^(D'D't^Aum\zmmm\zmnx^y). 
^vxi^mmiz^s^-mm^A^^^m^t^. ^fi.tD%mm 

f^H&n-K-r§DN Amm(D^x(Dmmw ^^tz.^^ 

[0 0 3 4] *^^a)tgBIrtT> ab^DNASE^joo^Stt 
^VXmzm'^V<\t.'>t^< h^<^ 0%)dt||2(^DNA 

unhmnx^^m'^\z. ^n^\xmwm\zi^mx^ 

[0 0 3 5] *^?gtC^^DNABBMc7)±ta^»#:fie 

^lC^i;^^a^)b<f^g§^^S#:TSoTfe. ^tcU 

m\z^n^ wA^mm^m-j^m \z^y) nmm\zwt'^n 
n^mk%\.<umm^mwxdb^x^^\^^. 

[0 0 3 6] ?5j?S*Sti*pj«#t:::fev^T. le^feCi 

^ti&.AL(DmM(D!K^^fz.\mx. tux 1 fi^fe^-^- 
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(8) 

13 

[0 0 3 7] ;infe^fc*^pjtc^^^n^^coi:e)^ 
&m^^3mn : i ^ 2 ^ ri^mmmf^ ^ :t u 

(a) GGA AAA GAT CTT TTA GTCGAT 
ACT ATG TAA 

(b) GGA AAT GGA CTT TTA GTCAAT 
ACT ATG TAA 

(c) GGA AAT GGA CTT TTA GTCCGT 
ACT ATG TAA 

(d) A GAT CTT TTG GGA AAT GGA CTTTTA GTC GAT 
ACT ATG TAA 

(e) ATC GGT GAT CTT TTA GTCGAT W 
ACT ATG TAA 

urn (a) f^^^X^ (c) 

[0 0 3 8] ±tac9DNAaa^jic^on-F$n. tf^-D 

(a) Gly Lys Asp Leu Leu Val Asp Thr 
Met End 

(b) Gly Asn Gly Leu Leu Val Asn Thr 
Met End 

(c) Gly Asn Gly Leu Leu Val Arg Thr 
Met End 

(d) Asp Leu Leu Gly Asn Gly Leu LeuVal Asp Thr 

Met End 40 

(e) He Gly Asp Leu LeuVal Asp Thr 
Met End 

E^J (a) /^V^L (c) ^(D^BcDX^-XUli^^mm 

\ztt^hxmmhr^^^^m^mnm^mm(Dmmzm^ 

[0 0 4 0] m^i^xm^fTzzLcDuxhui^^m^^M 

t:>n^^L:^Liz. ±mm^i(DMmf)mmmiz^^^m 
\z^m\zMi^^nn^z.ii^mz^^%<D^s>^. 

[0 0 4 1] :^?^mU^T^. _h7?PffllCfB«$nfeDN 50 



!^gB5p4- 2 2 9 1 8 2 

14 

[0 0 4 2] :^mm<Dmmp^^^ e^j#-^ : 2<D:^mm 
^zs9X7^^n^^^]y:t=^]^mmt:mmm\zm'r^T^ 

CTT TTA GTC GAT ACT ATG TAA 

GGA CTT TTA GTC GAT ACT ATG TAA 

[0 0 4 3] ±tE(7) DNAia^j^a. mmmm(Drc^(Dm 

Leu Leu Val Asp Thr Met End 

Gly Leu Leu Val Asp Thr Met End 

^nmz. ^^muAit^(D^:/^]^mmz^m'r^. 
[0 0 4 4] :^mM\t^Biz. $>iE>y$>^mm(Dmm'&i:> 
NA^^:$i^m\z%^DNAmm<D-^. f3:Bmzmmm 
m\Hxm^r^^m>^^±)v^^zsm^iz^ri a ' ^^xf 

u$^u-v^mm\zmi^-^m\zmm^n. ^<D^^mm 

m^p^xmm^mvx. ^mmmm^m\zmmmm\H 

NA5>^t;:Bi'r^o 
[0 0 4 5] 5 ' *)S«J«JCfe^SIS14DNA70t. 

mm\^ xmm l ^# ^ n v ^^-a^ -f^ h ^ - h t- 
xmM^\zx'o'i^t^mti(r^^m\zm^^^^^^Ym 

tiK'y\z^n^^^txrz.^^^Ym¥y [3 5] ^n-H 

[0 0 4 6] -^mm^^tz. *^H^tc>e^^ii«ADNA 

[0 0 4 7] *^§Sti^^tC. *^PJJC«^MM^DN 

A^j-^^^^. is^-D^mm^. coii) ^^r^y^un^ 

^^^K • v^TS/X>X(AgrobacteriUDi tumefac 

lens) (Dm^\Z:^^^X^M\zmnV^^\^^t>^^zy^ h 

ji^^^-^rc\t=ij€^^^-\zm^^o 
[0 0 4 8] m^mmi^(D^*x. ±mu^^'DNAxm 

i^, m^^. m^i^. ^m^<kzsx^rz.\tmi^thx 

u^n^mm^^^m\z»^i.\^^o ±i^(Dm^m^m^ 
i^y^mm izm^um^ d n A^rxtM^mmm^m^ 

^zS/^^rci\tmmt^^n^iz^y)m^n^o 
[0 0 4 9] :^mmiz^^mmm(D-r:>^^^. ^vx 
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(9) 

15 

[0 0 5 0] *^igta*fc, :^§%miz^^mm^DNA 

[0 0 5 1] *^§g®«Hi^T. mmMmm^*.tcu w 
v9) ^fit!aw5^ s;ei*-r ^ CO t '^^-efe 
#&n^7'nh!:^9xh, auia, *;wx, miii. 3§w. 

[0 0 5 2] *:S!?g«5e(C:, iS9 

(b) &<bi4>^mm(/>^m^T:)NAmmtmr^'pimizm 

NASH^J««»5ISi>'if:J-Jl^coillBMPT(cfcS) 

(c) *^HJi:'E^s±IEmiil^DNA^j-^S^tj'irn- 

m 

^xs/^rcum^^vxmz±^<D, ttf^vKitM^tD 
(e) mm.^m-^tifz.mmMm^^n\%-t^mmtino 

[0 0 5 3] *5S?g(i*7t, KTcDXe : 

(a) ^-rsiaic, mmpi\zs^is,mz^^'^n^(D\zm 

(b) MDNABB^JSag.e>($^mM®^^14DNAE^J 40 
CDS' s^lC^f^BltlTS^^iiTJfAL., 

(c) ^m\^rz.mms}^m.m^.^^9-^\zmm^x 

^m^^m.i^^i-)V(Dmwr\z^u-->if]^. -eux 

(d) m.mm^^d'-^mmm^mzmm.miV. 

[0 0 5 4] 5 ' *«^*^(C*^^SttDNAj!>t, ffiife 

^mm^fst^i)\ ±fc\-i.^(o^^is.mm\zmm-^nx\i^ so 
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16 

«»I^Kx4^^s>cr)N*iSttHlcv'y:t;*7^J;y^:^ 
[0 0 5 5] *5g|^CD$aBl*I-??ff*>nfcW9?«oraic. 

mmiz^^iy^-i-ji-mm&^^^^iz. ^^^miz^^m 

[0 0 5 6] ^nmz. ^mmu-^^iz. m^mim^ 
n^mmi'>/-^i7m^mmf^^mizmom-r:^mx&-D 

(a) ±|B5'>/'^5'S*a-H-rSDNAE5lJ&*|«i 

(b) #;s®iM)iaizpi-^co:&[B]-3it(cMi^-r^c*S(r 

(c) ±t3®^a$1^;fcDNABH?iJSjaS^««&5!S'^ 

(d) *fiELfc«|giS>*«!»1S*l*Ifc}^Siglftt-S. *^ 

[0 0 5 7] 

s^-fcDmm ic 43 r ffim^D N Ae«43 ^ nmmism^ 
i§JcibT^nfc$BWcD?gflifj:, -^-Lrma-RLfca^ 
(Dm^^, ^j;^aya h7'9x h, mm. aji^x, mi^. 

^•^^t^mmm<nt^^>^ m<n\ mpmm. 

mmimi mmi^^nmmi=i^»^a:>im\zmm.Y.^t\ 

ASn^ffiR^1-C0ffi[Cffi5fe-r-5DNA6a^J ; ^DNAiB 
ifil^3t-KT^r::«DNA : #^<D*J^igifSn- K-T-S 

A^ n?)ai ^— Si' D N AgH^iJ. 

DsesnsDNAiBm 
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CD5fdS<»DNABB^J„ 

ia:B^Wll7'D^— 3^— (OPP) : SIOOPPTJ^S 

SJ:Dfe?qe.75^fci^V^@SST (RNA(DJl?^*fc«5}^ 

'j^:/5^FoSTaij^$tis) . ^f^Bi«g(cise^$nfc jo 

3' /5' ^jSaRMj^ : mRNA IcK^^nSttniffe 

feg-r^DNAgpii-, zLcDmm^t. mmmmm^uu^ 

(5* ) ^rcii^^Ur^-Mtzyi/^Jl 

(3' ) S^tyo 
$ txfc D N A CD □ > (Ci^JS^^C^T ® V- 5^:J-;Ha 

DNA h?>X7T— ^^3^— : jgSJa^t^SffSSl^^CD 

h^>xy3:--y^ati(pgi^^s#:. : e^c. 

S h^>X>^xr:-yi7lil#iOSI^#:„ 
®«Itei&E»^?^S8-^¥«l^nfeDNAiH?«J, -e®<J;5?S 

cDNACDJ^^TftJffl^tlTfecfcV^. *Me<JtCi8fE»;^D 

N Aie^JlSff Aft t L T_bBHD N A *-g-tI^ ^7 9 —(DM 

j?*l^<«l -?-bT#lCj?*U<«0. 1 

[0 0 5 8] *^HJ©^Hf^T. S.6i5)^.mM®S'a-5 

MiS-r S M Vi^:/5^ H »f frS 3 - H f -SHI^® D N ASa 
^ & ^ J: Ot^Sif C a6 T (c & o 

fc. *iig^fc^S±IBDNAE^J©*l8tOfci!&®ta^*J 50 
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i^tLT, «jaJC3|E5te#ffi-rS^>/1i'K(DcDNA* 
J;?^/Sfct4-yVADNA^?n->. «s|^««ft^5^:J- 

[0 0 5 9] -^-tligttC, flBiglC*5fe#^f:-r-5 

^>-/-^i'S5i'?Sr3-H-r-5it{K7-cD3' 

#e>n, :d^o^5tj);50fa®s§:sttDNAtsf^Biigi 

[0 0 6 0] *5£lf©SSEII^-t?, flfift4^5":?— ifjee^ 
®3' 7S«®J®30^e.#Sn-5DNAaH?lJdW*UVi. |H| 

n-5 D N AiH^j feif * L 

[0 0 6 1] 3eS:^»eT. lf*fc»i)';p 

® — « W;^* tc <i: 0 iij* S ^ y A * t* c 
D N AJtfe^-^-Y U ^ai^«i|Ef t UTffifflt-^® 
*W*bVio ^^/ASfcltcDNAite^^^-r^^U-f 

tt. mii3J:ii? C3 9] tcieiK^nrviS, 

[0 0 6 2] ^rVADNA43<fctf c DNAlJS-ir©:^}* 
-CA#5n#^o yyADNA«. 

[0 0 6 3] :^mm(nm^o:>mmsmz^\^^-c. c dn 

mR-N A-fyiiii^$imiivx—nmzmm-^n^. mm-s 

nfcmRNAH:^tCffiS-r-5 c DNAft^^CDfcJ&COT h 
U s/i^XtUTjJfrfe^tCiJV^Tffiffl^n^-S. 
[0 0 6 4] c DNAfpJsSOTfcJe)<7)ffi5S**J|eftbT#tc: 

[0 0 6 5] :1^U (A ) RNAS:mii-r-5tr^*3itS 

cDNA^fP^-rs;5ffi«^ll«tcii^-rfeD. ^L-T 

[0 0 6 6] am^n, ^vxmm.-^nftDNAmmm 
1 5 1 ^ ^ < ^7 p - - > if » » CO 1 ' K $ n 

ii'n-WtStlS-^^yVADNASfettcDNA 
»ffcJ:0, i'n-z:>i)''^i'3'-|*3'v.®ifA(c31S-ft;fe 
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[0 0 6 7] ±E*^Ttij^$nrcMe^^-r:/^u^ 
[0 0 6 8] -fu-^^^ti.x. mpLun—(D^^± 

> L.# ^ D N A DtM';;?^^^^ ^ n# ^ o 
[0 0 6 9] *gi$n^-<^jtG^coT^yKiH^j^fe 

m-r^fz.^^iz. w^con ]^yttMmmM\z^^^xmn\z 
«ffi^nTv^^«*^#«t-^^it C3 2] &c^*^n 
tin Y>(Dmm\zmt^mmf)m^\'mm^rin^. 
[0 0 7 0] ^(Dmmzm^^^x. :fu-^»^^vj 

ADNA^fc[3:c DNA^_htB:^)£(D— r^tC^V^TA-f 40 

[0 0 7 1] 0fMO5te^> «?tl;^ti4^^:^'~if^rc:«^ 

tz^mz. iiiBcoDNAyp-:/^>T>0^^3S^;^j:WMte:^W 
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20 

[0 0 7 2] ^(D^'Df^mW\t.mZ'i K/r <D^ 

miz^^^x^m^nn^o mmm\z^^]SLi^m. mx\m 

[0 0 7 3] m^^^-r-'tf^r^\t^JVi:3^—'if\y^)V 

(Dm^(Drcib\zmm^ nrcmm^fc \tmm^^ e> ih \zmm 

^n^^V (A ) RNA;$>^M»^n;fe-*mcDN 

[0 0 7 4] A-f :/uy'i'if->-3>ici|-r^— 
mt. m^^tycm. C3 4] i^^n C22] tcsE^^nx 

[0 0 7 5] :/u—:/^i^L/\^:f^jy^'^-y3>v 
^vx±$E<Dmti^:^&<D-^iz^Dm^-^nn^± 

^n^mm\z^ ^iz^^^r^r^i^izmz^m^nm^o 
[0 0 7 6] «f5^. miz^^±-^±rM^)V:^±- 

yfmiz^^^x. Aimyjm^mmiz. ^jadna. 

biff ^ b < It c DNAti^^^^-'^^rc\t^)V:^ -^-^ 

^mmLn^mm^rMmmfj^^^r^m^n. ^bx 
'A\zmmf3:^m^^^-p^izx:f'y^ y>^^n^. ^ 
(D^ o \z \yXM\^^nrcM^=f^^^^'y u ^ \t:A^^xm 

[0 0 7 7] _hiB::5S^fflv^T. ^^^:^fm<Dmi^m. 

fz.mmi^Pt<Dmm^(Dmmmni-^}^-5vy^m<iy'^Am 
m^c^^mm\zm^^. myim\z^m^^^^^i&^=f^ 

tf^te^, b;^^ b# ic^ /^*3 6 com^'^^ 
[0 0 7 8] ^cDffico#IStj'ttcofc55t::, _h|E(D^3Sr 

mm^^zfmm^nrcj:^NAmm^mm»m\zm^^o 

^56¥St$ nfc D N A ^g*0 D Sf 

>^lc«©rb, ^bT^l-Jg^f^^n-r:>:^^^5^- 
^^J^^iM 1 3^^^— mp 1 8^j;Ii^mp 1 9\^\Z^u 
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5] ^tz.\±^^^i>.:^^rs^)V;^-'h<D:^m C3 6] f)^ 

[0 0 7 9] iiai{D:&^*^>^V^T. *^PJfC«§DNA 

[0 0 8 0] ifmmmmp^x. mmmizw^-rs.mmiz 

2 : AGG TCT TTT GGA AAT GGA CTT TTA GTC GAT ACTATG 
TAA X^^^n^DNAaa^^UKWtC^T^DNA 

[0 0 8 1] ±(;:^$n;tDNABB^Ji'5:. 9y/-%^W^ 

'^^m^-^m\zmmvx. mM(Dtz.^(Dmm'i&iy^'r)v 20 

^bTfPfflb, -^bTJEATCDBB^J*-^ : 2 : Arg Ser Ph 

e Gly Asn Gly Leu Leu Val Asp Thr Met T^^n^T 

\iL±M^^^YW\h\z%m'r^o 
[0 0 8 2] mnmzmntmmz^^. ^vxmpL\t 

»^n. ^vx&rfcDmmm^ : 1 2 : 

GTC TCT GGT GGA GTT TGG GAC AGT TCA GTT GAA ACT AA 

T GOT ACT GCT TCT CTCGTA AGT GAG ATG TGA 30 

xm^n^ D N AMm^mmmizmT^ d n Asa^j;^t^ 
\zpf^hi\ 

[0 0 8 3] ±tSDNAlH^JtCJ:Dn-l^$n^^'/5^ 

Hifn-ji> mmmm(Drc^<Dmm&y^^)i^vxi^m 
V. ^'^-D&rF<Dmmm^ : 1 2 : 

Val Ser Gly Gly Val Trp Asp Ser Ser Val Glu Thr As 
n Ala Thr Ala Ser LeuVal Ser Glu Met 

x^^n^r^ymmm^^^^if}^. m^^^}^mfY% 
[0 0 8 4] :^(DBNAmmt.ik^(Dm^&mx$>y). 40 

mZ^ri^\L^\Z^^\Z^^^n%^o MV^DNA:rU3^ 

itmmmxmm^nm^. 

[0 0 8 5] mm(Dz.iitim^T^mm^^':f^\^(DT 
^ ym&mizhmxu^y). mmmummsim^^^^mm so 
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[0 0 8 6] ^ni^t;i. ifi^;^c[^^nJK-h(7^^S*ftz> 

nfc D N AHBMco^«^ tzxtmmmmtm^ \zmm.^ 

[0 0 8 7] if^mmm^zn.. ^m^m^mz^x^ 

%\z^^(Dunim^^rix\^^:h. 
[0 0 8 8] pL.<t^. mm.. immz%^Yy^Am 
mo-^D ^^'^^^B.'f^^mLmzw^^^nmm^^ z. ^ 

x$>^x^^\ mmy3:^u—->^^^^—mzx:/'^ 

mmrAiz^jk^jim^mz^yy^ii^nm^o m'^(Dm 

mmmi^^i^^r^mzmvrz.:i^mm^t:)^^^v rf>? 
^ \^i^ifr^m^^m^x^^. ^(Djjmz:^\^^ 
X. m^mmm\zmmm\zmmx$>^iifn^h. m^<D 

^(Dmmmm^nr:imm^»:\z-^^^^^:^m\z^ osp 

X. j^r\zmmiztm^n^J:oiz. m^^r3:m^^m^ 
^^-iz^u-yit^n. ^{.xm^^izmmmm-^ti 

[0 0 8 9] V:^-^Vf3:f)^^. ^^ftcDD N A»t>VC0^^ 
^mi^^fd. Sf^L<l^#U;;<^-ifMSJS (PGR) 

^ii^i±^^^r>NAm^o:>mmmmiz-mmz^^ 

u:^^ F ^&mz^y)tP^^nftuNAmm±cD^mm 

mi^t.<D/\^:fv^y\^mm7^mz:^. z.(D:^mxi^m^ 

^'i'^-^vxmm'^n^. z.(D:^miz:^^^x. i^mm 
f)>i^(DRNA:i^v ^^—^(Dmiz. pfmrnm^if-i^-jiA 

7s • T^J^T^^^x (Thermos aQuatics):0^ ^^(^l^^^^tt 
^^)^ ^--tf ^ffiffl LTt)ckV:^o 

[0 0 9 0] ^nmz. ifmM\'^±^\z^m\zm.<wm 
vt^mMum\zm&^nr. iffl^fcti-^-na-h^^m* 

wmz^yy^^^rm. ti^r:>mmmo:>:^mM\z^^m 
^^mmm^^±mi)^Amm(D±x<o^mM%^^^ 

[0 0 9 1] ^mm(ommp^x. bbm#-^: 1*5.^1; 2 

XTT^^n^ mm^mtr^ ^ :t u ^ fw ^rr^ss^ 
mmmz^nMm^fin. ^i.xm&%um\z^r)zi- 

mzm^v^^ : 
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(a) GGA AAA GAT CTT TTA GTCGAT 
ACT ATG TAA 

(b) GGA AAT GGA CTT TTA GTCAAT 
ACT ATG TAA 

( c ) GGA AAT GGA CTT TTA GTCCGT 
ACT ATG TAA 

(d) A GAT CTT TTG GGA AAT GGA CTTTTA GTC GAT 

ACT ATG TAA 

(e) ATC GGT GAT CTT TTA GTCGAT 

ACT ATG TAA 10 

(a) u^^v (c) ^<o^&o:>7.^-7sU^mm 
[0 0 9 2] Ai^(j:>:^m^wm^7tumit^nn^:¥-^ 

?;) t c y / A ^ c D N A Jt ^ ^ -r >^ ^ U - ^ 

tg S %f ^ *g ^ D N A BB^J (;)fir M^^e^^S tc Bi 
[0 0 9 3] _hfBcODNAffi^Jte:j:Da— H^n, fi^^ 

[0 0 9 4] mmmm<DT:i}^(Dmm'^zy^^^)Vt.l.X^ 
ffiL, ^LTBB^JS-^ : 3 fj;V^L 7 ^^^n^T^y^ 30 

(a) Gly Lys Asp Leu Leu Val Asp Thr 
Met End 

(b) Gly Asn Gly Leu Leu Val Asn Thr 
Met End 

(c) Gly Asn Gly Leu Leu Val Arg Thr 
Met End 

(d) Asp Leu Leu Gly Asn Gly Leu LeuVal Asp Thr 
Met End 

(e) He Gly Asp Leu LeuVal Asp Thr 40 
Met End 

BHM (a) r^^^L. (c) ^<D^&(DX^—7.\^mmim 
[0 0 9 5] :^mi\t^T^. ±T#ai(CtB«c$nfc:DN 

[0 0 9 6] ifmm<r>mm^X. *S!MtC«§DNAe 

mt^^n^n. ^vx&:v<Dmmm^ : s^^n^xm so 
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^n^y^^v:t^^WM^mmmzmT^i>i^AWiyrti^ 

mzm'^i.^^ : 

CTT TTA GTC GAT ACT ATG TAA 
GGA CTT TTA GTC GAT ACT ATG TAA 

[0 0 9 7] _htB(Z)DNAiE^jt^. mmmm<Drc^(Dm 
^^iy^i-jiti.xipmv. "evxETfiommm^: s 
*3 J: 9 T^^n^ T a y KiB^j^^-r s^T'^ H »fM* 

Leu Leu Val Asp Thr Met 
Gly Leu Leu Val Asp Thr Met 

^nmz. :$:^m\t±m<D^:f^}^»rmz^mr^o 

[0 0 9 8] :^mm(D^mp^x. ^n^iz^mizm^^ 
nrcmmM&i^^mmmiz:^\^^n^<Dizmmr^m^^ 
ctK^s^:/^ \^r^:^^m(D±xmm\zwm^ 

^f^nrcDNAmmummm&^izmmvrzm^x'^^ 

\:^]:^isbxm^\zr^^rci. 

[0 0 9 9] :^mM(D^^<Dmmmm\z^^^x. 

\z^^DNAmm\t. ±m<Djjmz^D. m^^^r^s' 

-^m^i^izmi^-^m^^m^xmrnv. ^vxmmw^ 
n^mijki^mmtmzmm^m^nrz.mmm^^\zmm 
[0 10 0] »L<ti. mWzcUNAm&.T^^:f'y 
m^mrcimmmr3i^^±-^cDNA^u->^mm 

g|$n^:^ST$»oXJ;V^o c DNA^n— >^5S3;^ 

fs^n->t^, :^mmiz^^DNAmmmm:^mm^ 
'^±-^itt^i'izmiP^mf3:m^xmm'^nn^^z)\z 
mmmmmi^tcDmA^r^i^^^iz^r^m^^n^^. m 
^i^mmm^'A \zmm rmmmm^ ^^-\^\z^a->it 
^i3:#, ^niz^y)m^^x^^:^mm>^^^)V(Dmm 

m'«T\Z:^t^n^o Z(D}S.X(Dmt.L'X. CaMV-X 

(DMm^mmT^%<Dx\'^^^^. %%^a.. ^^^^^ 
(D^<Dm'^u^^^—%'^r^^o:>^x^m^rm^o 
[0 10 1] m?L\t. ifmR\z%^mmm^mt,<Dmm 

M9V'^m\zmn'jym^n^. ^3.^ufi*co^tt^5^:^ 
-^^mmmMmzmis,m\z:f5^^n^ z t,ifi-^mx^ 

[0 10 2] :$imm\t^^\Z. ^^ttDNA. 

0^v<\mmmmmi^^^:^%m\z^^DN 
A mm^ ^ nmmmmp^x&^r^mmiy^^jvm x a:/ 
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[0 10 3] 7'n^-^-gS^Ji:P^r'l>n-H^I4DN 
ASB^J t.<Dm\z^) -y-SHM^^t? (h ta: L L ti^TW 

*5gBj ^ ^ D N A ga?ij <h coj£BBs>&tj^^^ nfc«ifi«e 
[0 10 4] A^n^^^DNAi^^-^o^. ffltrMiart 

xmi^^nx^^^^^t.ifl-mm^^^o ^^\z. dna^ 

[0 10 5] mn^m^ntcm^mM^^xs^ri^is^^ 
m) \znr^mM\^tm^\it^mm mx\m^^m 20 

[0 10 6] :^mm(D9m}Hx. mmmmw^^t^inm^ 
[0 10 7] M^Bttit. mx\tm^^^xs/^nL\i^ 30 

• >^X>v'X(Bacillusthuringiensis)CD 

[0 10 8] S4iW«^#A^II^ScD^>/t^7H«:/ 

;0^^¥iai • 3eM$nfe3jfi^v>-n->:7(BoTraian-Birk) 
[0 10 9] *:^HJC0ffiHF^T. ^COeMtCP^fcf: < 25 

'i^tz.\wm\Z'^^mm<D^uv^r—'\i^>\i\i^-) ^ 

:^mmz%^ c^mm^m^m\zm^m^\zm^^^ ^ 
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[0 110] :/n'T-r— y-r>tif^-^n-HbTv^ 

Sate^ti. Ifii^jt/D^-^-. WA«CaMV3 5S 

«3^-f X# > - A- ^ 5^ T — if > t: H 3^ - 
n-KSE^Jt^. cDNA^n-->iJf:&SS:fflV^T»'g) 

iit^^ti^^^. 1 0 oei;D^?^v^T5y^^WT^:/ 
^tt3 OT^^i^Le Oi^^Mcoam^^urfx^^'lxrt^H^f 

M^^-g-^b. ^n^(Dmmz^}>mm,^v. :kizm^^ 
m^v C3 4D . ^Lxmmzmmr^^^^-p>i\z^u 
-xt'T^z.tiz^yymm^n^o ^(DmAf)^iEmf3im 
mz^^^ti->\t. mm^^\z^r^m^^ti%^. y 

FDNA)^t^ffl^n#^c 

[0 111] ztwzmmvx. ffl^«M#:e*oDfflj3g^ 

[0 112] #<coM*^^. ^^^ji4»c7)=^5^>^ir;v 

:^mmp^izmi^^^^nx\,^^^^^^'Wf^^mT^o * 

^^^mm lyjl^JV^ U r (A1 temaria) ^^^ZS}^^"^ 
UX(Bipolaris) . X^ir n :7>f ^ A • r^^;!/^^::^ A(Exe 
rophilum turcicum). n Ix h h U :^A(Col letotricu 
m) . ^k:e--fe;i/nx^^(Gleocercospora)^J:I)^ir;V 
nX3j^^(Cercospora)D ^^^^T^o tf t^lt» 

mm\z. ^;#t(^^S#:SA(cifei;T*^:^-1f^^St- 

[0 113] m^p^\z:^^^^T^p^m^^^^-^it 
[0 114] -:^x\ mmp^iz:^\^-:sn^<D\zmmrr^ 
A izM^r ^ e ^ U ^ Htt^Sfi 

[0 115] m2<Dmm\z^^^x. mm\Hiz:^M^^r 
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[0 116] -ttliifelc, *5£?B©-€-0'(B©Ma, 

[0 117] mmmm.n-nm'&smM-y^-y)vt.wmi 

[0 118] 5RJS#tcM-r^«;^®«^^«£*;v:>Tif 
[0 119] ^nmz.. mmmmrv!m'ms.m^=^if'^ 

[0 12 0] 3^5§?gti$Stc, imWi\z%^Wm>f^WM 
7^zy>. z^':f7-'j>, -9-'^>'>, :<7x;p'j>* 

tCf2i£SnT^i-a : wo 8 9/1 1 2 9 1; WO 8 6/ 
04356 ; WO 88/05826 :US481077 
7 ; W0 8 9/0 4 3 7 l:feJ:r;:S:it C4] , [5 8] 50 
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:teJ:I/! [6 9] . 
[0 12 1] ffl^CDMt.)£V^«Sfe-T?C0^a^7'^Hti, 

[0 12 2] *^?f©3eHi^-?. m^^ms^rfrnm 

ymrc\tmMmtm.^'^t>'&rz:mm^:f^Yi(im\zmv 
[0 12 3] *5!Bjtt»^DNAiE^j»*&, mmmss, 

[0 12 4] *5iH^©^sit^if«ffl$n#^a'KTti. 

[0 12 5] *^Ktcffiffi7St)S, M;t«^^a<»7;i' 

itfe?^'&*fc. *5!?3tc^-5iiasDNAE?ijCifS'&3n 
[0 12 6] ^nmz, *^Hj«Bif^f#«stif*sje 

[0 12 7] *fflT-?-bTM*bVi#14«:n-K-r5^ 
[0 12 8] $5tC, *%?^«j£Viit;g:ttSfc. -fb^-^ 
*3j;DfSajie^*fc[4DNA*5j;DC^^jtfe^*fc{4 
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[0 12 9] :*:^gac?>iBHPSJ^ffiffl$n#SDNAE^i 

[0 13 0] ^(Dm^. cDNA{i<yVADNA(h|W|D 
iteT:^^G>^i;T'bJ:<. ^7^cDNA<hy/ADNA 

c DNAt^iwi— ateT^7^c^5S;^^aeT:o^^«^ic lo 

[0131] D N AiB^i;^^* 1 y.±.(D^M^'^(Dm^^^t^ 

[0 13 2] «ife«fla*<D_htB«ig3te^CD^3^&«|| 

[0 13 3] «eoT. *^P^(7D»Bfflf^(;5A-ryU Hil 

[0 13 4] n-FDNABB^J («ig«e^) O^SO 

^^'f;PX«e^ (CaMV) c?)^CO, ^T^ct^iS^bTt 
%^S>'^:^;i/C0#^&9J^#tt^^ft^^T^^af^DNAiE 

>>'>3^— tfjte^ (nos) ^fc^5:^':^?ht!>>'>^ 
-if«^ (ocs) 'fo^fcS^^ab^o 
[0 13 5] C aMV^VA(?^3 5 St5j:tXl 9 4£? 

b<, CT;^«S:filt C3 4] f;:fa«cSn-&.fc^;^j;i>^^% 
¥«j^/ffi^fflv^xtfisa^VA?5^e>#K^n. ^lyxu- 

[0 13 6] 3 5 s^^xsi 9 s^m.i^^'^)V(Dmn% 

"Mmmz^m^mt.'Mnmzi^nxhy). ^br^n^ 

[0 13 7] 3 5 SK^MPIH^JfC^e 5(? 



/^gB5p4- 2 2 9 1 8 2 

1/^5^ F 6 808-7632 S^^T-SC aMV "S" 
#COSca I Sfit^aboTJ;V:io 
[0138] 1 9 ST^D^-^— :fe^r)f5' *!HlRli« 
C aMV5te^:N&H [2 5] OPstlgBfe (5 3 8 6 
fi) chHindlll (5 8 5 0fi[) t CO^CO^ / ASlf>t 

itcfiB-r^c ffi^-rs3^-a^-3^-:fe<i:r;^3' 

iR^**t3:^ C aMV^yA<Z)7 3 4 2fi^:7 6 4 3fi^ 

[0 13 9] '^^u^^]y:t^]^mnffi^m ci 6] 

SaiJ^nTV^^C aMV CMl 8 4 1 ttcCD^ffiv-^t^ 

[0 14 0] ffifflU»^^:^Wi^«ij:/n^-^-c7)'b 

'T'Um\zm\^'^m\zmi^^tix\^^^t^^\t. mtm.&f^ 

[0 14 1] *^H>3(;o«BHl^T?«fflb#S51i]g^«#iy 

u^—^\t.. X:^^^oou:/n— X- 1, 5-h'X4^ 

^--^-^^-g-T^. ;in^co2ao:7^n^~^-tj. 

^n^y^m^m^mmiz^^^xmz^rimm^n^ 
ommxm^nx^^:^ m^it. y:m C9] o 

[0 14 2] -^tXi^tC. *^WfC«^DNA 
BB^J;^^*^?itt D N A ^5 J: tKia#;fflJ!&[^Tffitt;^^?g 

^rJCfc J; D 3 ' ^^TSX^T^l:^ 5 ' M«co 
-^Offi<?>n- FBB^J43<fcDf/^fc^^#n- FSB^iJtcSf^ 

%a^i^7)^'#MK izmmmmiH \z:Jj\^^h e> ^ ;^ ^ 
[0 14 3] :^mm\z^^uNAmmwm^m^nft 

m^H^r^mmi&^^mi^^mizm^^tix^^^^ 

[0 14 4] :t^mmizWt^uNA^mmmmp^x^^^ 

^ nr v> ^ ^ ^at-e^ d n A5i^^ 

[0 14 5] *^H^tt^fc, jr^Htem^n;^cffi#fMi§s 

m&(D^^Aiz^^^xmmi^x. m^LK^my^^t^mo 
mmmm\H^(Dyj\^-^n^m<. mmm&Tt:$immiz 
« ^ D N AMmmi¥-^m \z^^^nx\^^^^:;^^m{^ 
Tmrnss^^t^um^DNA^^^n^^^, 
[0 14 6] mmmz^^:^^^^T^i^>/^^m^^ 
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31 

-H-rsaieT, mz.m^^^±—^^. tot? 

©::&l^':?(t tcHiS-r S D N Affi^JS-^tr C*S«BH©B^ 

[0 14 7] =^:^^miR^<Dmmz^m-$nm?>^(om 

(omw'D'NAmm-i. m^\tmm^rz.i-immiz^-orm 

[0 14 8] m-ii (^\^mii^n^W:mm. m^iitmm-i^ 

[0 14 9] ffit(5J^;i^^ >lc<fc§iitfeTaiiB©0!li:U 
T. '7^<Dm.MM<DmiZ±C^m»l(Om.RNA^m'^T 20 

SJ:t*sW&tiTViST:/->5»K (ABS) *s«S;* 
n^-^^-ra^o ^©fficOWtt. f7®5ltc43tt^ N'l/ 

TS9-if<Z>-f yPl^*^3|-rsy^^U>K (GA 
3) 

[0 15 0] v^c^)^^c^3^t§^^;^:^7±— ifSfc{Si^;i/ 

•\n-^)V7. • <i/T;i':^UX(Phaseolus vulgalis)] ©4^5^ 

[0 15 1] iS^'1'X©llv'3 y^'^SttiS'W^i'MJte 
^©WMSSttfPiWi(cW^^nT^&. 4 o-cwfi^-e^^ 

»ffcfj:^^&±i;^, ::n*T?#«ic#<©jtfe^-*tm 
(Bt^n, 'tvxtn^(7)mmimm\zi^m-^ntz.. -en 

&©®eT©^iS«^g9ia:|SgT?*tL-TSilW^nSo w 

h p s 7 Oiee^WT'n^— ^'-;$t;^^:tV-1'-» 40 
*X3l>h9>X7x9— Ifll (NPTII) jte^i:llS-& 
5nS»-S-. ■5-©:^ICbTJ^^3nrc:^>(9«^a^ 
->3>yi7tCj;D^#$n#^ C6 7] o 

[0 15 2] mm^\zmm'^mtm.^T(o%o—'0(D^ 

9X}3:, ^tPSBftJieT, #{CU:^D-X1, 5-HX 

5j%X7x— h;*jjl';i?^>'7— If (RUB I SCO) ©/jN 
•y-/:i--y h©^3-Hftite^:^»5?^i:S„ Scm C4 
1] t4, U^-iS'— jtfeT*^'X>H'^A>e.©RUB I S 
COjte^fflS' -:7^>:^>'i^3S|(c4^;^^©^^T 



«fBI^4- 2 2 9 1 8 2 

[0 15 3] h'!7^D3>'©TJ1^3— ;i/5^t Hay:?— 
ifiSe? (adh«e?) *?»J«W^©^*^^£ofCo h 
-^^nns^ji^&ad h 1 - s jte^*Wilsn, ^LT 

i:^5' -7 5>'^>i^DNA*S^^9U#-:5'-«e 

5— If, CAT) (Dmm.^mm\y%^z.iLifl^-^nrz. 

C2 8D . 

[0 15 4] MWBJt8:^J:DNAgH^J©^©ffi©pmt;^ 

mm^mw) ^>nifwm^'^mz-^^v. ^bxYt 

[0 15 5] ±t::W3^Lfcs^ffi14DNAE?'Jf*, 

N ABHM©}1-&#»5{|^ 6 TV^^T J: V^o 
[0 15 6] ^iSttDNA, if^FtCjf A$n«^€«5g5t 

if-r)v^-:f=f-Y^mu. Ai^T-UT. »ti 

* fctt«#jic J; e>-r^T©^^aBJ!&(c:feViTjt^fc;©fe1lc 

[0 15 7] ^sfc. DNA^j-^tt. ±^iihxmm> 

fcAD^tTtg;^©3fe#lc^#-rs^-/5^H^M-, 

D^^^nfc^::^5^H»fM- [3 5] ^3-H-rsE^J© 

■^•©■^©gK^ A/T T J; V i „ 

[0 15 8] ^nmz. ^mmu. ^mm\z'^^mtf3^ 
m^mmz. «ijfiafe^*&«afee,«0.5>-e©te©5iatt 

«!!l;^«jt-e^^ii©#S«fcSlHi$ns^^* 
:^ct4fflI)£S BjietC-r S D N AE^J®^©fttt®ffi![Wa5fi!:=£ 

[0 15 9] E?'J©tt^©gBfi:tt^ne#:^a©trStr 

^*-r^ D N AeH^J©^#:f*3ffim;^:fe J;at*IIK»fM-©K 

[0 16 0] —m.mz^m^ri^ifu—~>if^i;^— 
\i.m^mmzm^t^mim.(fi. «»*j:afWfflE^js 

*-rs:/7X= H*fctt'?-f;i'X o^i''T')^yr- 
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33 

[0 16 1] ^u—-yif^^^—j(t—mmz. —^(D 
[0 16 2] :^mm(Dmmp^^mm^nm^mii^mfx 

^ili:75:<T>fc:vU>. ^h^it<^U>. A^^D 10 
^^^-Tv^^ ;<hM/4^1?— G4 18 

[0 16 3] :^mm(Dmmp>i(ommf3:m^mm\t. mm 

3.p^:7t>'X>X(A. tumefaciens). coli) 
. XX. • AU^ACS. typhimuriuiii)43<i:r/ir;i/ 

^"^T ' v;l/"fe^y^>X (Serratia marcescens) 

20 

[0 16 4] :^^miZ^^/\^^U y F®ei^«^Wc?) 

M^\txm C3 4] \z$dm^nr:imm&^m^^xfft^n 
[0 16 5] — ^K^w^c. x:/^-f >->^$n^^^^^ 

^m^^^U^h<D. m^ltSma I. Hpa I :fe<tr;JEcoR 

V . ^rz.\mm^^m^r^mm. «»i;i^iEcoRi . sac 

I :fe cfcrJi^amHI X^^o 30 

[0 16 6] ^'yyv^^^^^^mwt.'K^^vzmmm 
[0 16 7] s;gm'rs*fi«p«^w-r§DNABf>i'^>t)i 

[0 16 8] te::)^, ^M'7':^^i^%!:^V:t^l^ 
n^X^V-rt^HBH^J (U>';^-) ^StrtJL. -ebx^lr 

[0 16 9] ^mm<r>mm^x. ^^^-^mm&i^i^ 

(Dm^\z'Kwzmm~^n^o z.<D^m^m^i.%^r:L^ 
\z. ^ti^(Dm^\mu\^x\f^u{'yn\ti^^^. tis^t^ 
mmf^mmm^simmm^oymmmzmx^nf^fi so 



!^gB5p4- 2 2 9 1 8 2 

34 

BamHI CG/GATCC ] 
Bell CT/GATCA ] 
Bglll CA/GATCT ] 

GAT:05TX/^^:^>K<X>n H>tbT«itg 
f ^ <fc '5 # CD » V ^ T M *? ^ n ^ O W ^ U 

[0 17 0] ^u—-y^^^9—^^xsm'^^^—^ 
mnm^^ntcm^mmt.. -mz^^^-<Dn\f.-'m, 

^m^rrz.mzm.m^ti^o mmi.tz.zi\i-mz^^ 

mx^^tz,mzmm^^^-^m.m'r^^^immt,ni 
[0 17 1] ^(D^(Dmv^mm\zi^^^x. F;fscojtfe^ 

n-FDNAiBM. ^J;ttiT>'^ir>'XDNA^tt^^ffl 

ji&f^tcffAb. ^vxm^\z^^xu^n^mm^ y 

[0 17 2] :^mmu^rimz. mmM^f^^T:iu^o:> 
/ A fc^* ni3'€'(7>'te(D«'ffl ;^ D N Asa^j S'g'ti'^^ 
[0 17 3] ^^'ymi^f'mmm(Dmxwjkn(Dm^'f 

[0 17 4] #<co#^ic^^;^j::^?±?;?t«i^jfflte4^(wD 

^ ^ - CDffiffl ^ *A;&?* fC^^ T 

[0 17 5] -^(D^mu^m^. m^\tm^mm^^ 

mmmmm-^ ^^«$nfe:/n f t^^x f 

-^^^ )V7. (caMV) mmmn^(Dif.^m\z 

« ^ + ;^ A(7)fc5?) CD^ ^ ^ - <h bx 

^^^nT^>j;V^o C aMVC0^ij7'Y;PXDNA^VA 

j&^affBffi:/^x^ Ff^icffl^i^.^n. jifflii*^Jt«tsn 

nfc^, mm;l7^^X^ FJiWfi»*^fflViT*if^^tr 
^;rc:j^^m»Ay^^x^ FcD'^-f;PXgB5^. OT;^tJT:7 
^ Ftc<±:D':7-r;i/XO^«jtt^3-Ff -5^e^f^(7># 

[0 17 6] *-<^#fe(D«IS^SSeE«lr^*i-^/h$V^ 
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35 

[0 17 7] ffiM^:/^X^ ]^<D^r^^^ )V7.^l6^\t'M 
[0 17 8] ^;)<^«^5T«^*^fflJia*fC»At-^t> 

[0 17 9] mmyi'P(^wmwm'^^o-'D(D-^m^ 

:^mt. C4 8D tc->>?>co?g!gfem(?:>fc56(cfa 

;<:7tv'X>xt i :7°^x^ H^^t^cfc^TT^ttnti 

>x^— ^Jcffi#f«3^tc^tt:^S[cJ:«9^'arit^i : i 
J^V^ b 1 : 1 0 0 b < ^11 : 10 -CSffl-r-i) CI 

ilc:<i:f3B^$n#^o h^>x>?xxry^ffi*tt^lr 

[0 18 0] i^m^\z^^^^'7m.B.=f^m%m\%. -en 
X(DR i T'^x^ Hccj:Daa;^cj:ffif^MJiai^&cj^KteM 

$nf#^o T i :/^X^ H^fctSR i T'^X^ H^^y:^?^ 

[0 18 1] T i :/^X^ H:fej;r/R i y^vX^ HcDM 
:S::g'"r^P '€-n^(Z)M:®<Z) 1^. h'^>X:7r — DNA 

(T-DNA) mmmmzMx^n. ^\^xmm<Dm 

W^#<o -^OffiCDffii^. (v i r) 

afe^o h^>x:7T--DNAM:^coA-^^l^#Sfitt^a 



!^gB5p4- 2 2 9 18 2 

[0 18 2] V i r««t^. T-DNAffi«^J:rJ^v i 

r T D A ^ T- U AffllSF^ © 1^-^ ^7 :^ - 

^U<Wmm<I>V J K\Z. T^PA^^U^ACDT- 
DNAO«A^5[^Silt'o aSfe#:±®v i rM^5i* 
y^c. '^^i57-:^>^«triWffJ!a'NCOT-DNAco^!»^^^ 

[0 18 3] ^nmz-^m^<r>mmr^. mmmunxz 

T ^ n A ^ 5^ U 'j? A CD T - D N AM:® AT ^ 55 CO 

j;tXT-DNA^i^PiS;^:5^^:$^— irfitBbTt^^c 
^bTT-DNA^-&tr^>:7 3^-t^ r-^/st/7>S7 

[0 18 4] wmmn\z^wmk^ri%. ^lt^h 

^M^^^-\^-^m^(ommnx(omA\zm^-c^^^^ 
[0 18 5] umm.w^n (lb) t.-^mmmm^\ (r 

A • >^T>^x>xcoH::5'e^/^Je:ffi§inltg'efc^ 

V)v^^ ^—if^if%Wi(ommn^mzyi^\^\i^. 
[0 18 6] mmzf^%^nfz.wMumm^^m^^x. 

[0 18 7] *^«M^^T^nn^^U>:7A^^V^Tfl^ 

^o^^. m&mm^mx^^mmmm:^^^m\^^x. 

0] o 

[0 18 8] r^u/^^y^u^A^m^^^^^tD^^mj^ 
m m f3:mmmmi^^ c (DmrnMy"-^ x ^ fc« § 4^ 

a-:^:7hi^iK. lf^n^A> 2, 4, 5-hU^nn 
:7rcy4^s^i^iK, 2, 4-i^^DD:7aiy^>^s^^, ^ 

6 -^>i^;kT^x>, 2 v^>y^-;l.7'^- 
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37 

^bV^MStiO. lmg/l?^t.ibl Omg/ICDIBBI 
[0 18 9] 2 0'C;^ViL4 0^. *?^L<t^2 St::^ 

[0 19 0] r^un^'r'}^KWitwm^^(Dm\z. 
[0 19 1] m^\^. ^^^-mz^^^ntzM^^mm 20 

>^P>^a::^3^-f ;Kiiiicroprojectile) 'CcOfflJKcOfiS^ 
[0 19 2] ffi#;MISF^-sC05ie#fS(Z)itjg#AcO'€-c?:) 

[0 19 3] JLV^ ny^miZ^^^X. fit 

±w^m<Dmmmz^mmmiB^%tz,^\^. ^i.xy'^T. 

mmmM<Dmm%±M(D^mm^-i:3-^m\^^xnf:>n 

[0 19 4] mmmm^(r)m^^mo:)W-mmK(D^<Dm 40 
(D^mu. mmzit^mu-j5m\zm^^. wm^mn^ 
mz%m§i<^\^xmm\znf:>n^^h^'^m\z'i'^^ 

coTabD. [4 4] ^ [19] tcEK^nxv^^o 

[0 19 5] ^mnu^^m^^^m^wMi^=f^mx [5 
[0 19 6] ^w^mMMtMrn^ J ju)H^(on^ (DY^-^ 



/^gB5p4- 2 2 9 18 2 

[0 19 7] WI^:bT_hlC^tffziirig?S:?I^Ke«l7*c^)U 

7.h\^%±X^^h^mi^^%<DXU<. ^L^xi^nm 

[0 19 8] ^ri^(D^ J Kn\zu^^^rifc,;\^^^ 

^ ^)--y^^^nm^tim^^xwsi^n. -^brh^ 
>x v=x - ^ mm(Dn^(Dt<LmzmM ^ o 
[0 19 9] ^Mcomm^w^^^^r^mz^mm^\z\^ 

^^nfcynh^^xhcom^. C5 0] 

[0 2 0 0] ^^i5m\mm(Dm\z^^xSii^^. \^tf^ 

i^t^fi^^. —mmz. <Lk^<Di^w^m<D—-^\z^^^x:f 
u h:/^x hf)^m\:.iy^\^xmMm^mm'^^'D\zm 

vti^ ::^y ^(Dm^\z^nm^tz.\t.m^^w^m'^^'D 
\zmm ^nu^f} )vxmmmf}^mmm\zmiSL $ n ^ « 

[0 2 0 1] ^(D^'D\zi.x%^nTcn-^mm\t.±m\zi^ 
^vxw^(Dm±t,nm\z^^\zim^tm^. 

[0 2 0 2] mmmrm^\^mm. m.B.=f^m^^xs^n 
'^x(D^mm\zmzm.-^t^. z.n^<Dz^<D^m}m 
mzmm^n^^^. n^u^^\znm^^rsKm.'^m 

[0 2 0 3] mm^/I^<DU^'^^^^7fti\^X±M<0/\ 

^^T^^t^n^^nr:ih'^y7sz^:c,-y^mmt. » 

h-^^X^:^. 

[0 2 0 4] S^$nfeh^>Xv'a:X-^^ffi«rCDffl«l 

m^j^^nr^mi^T(Dm^^m^^^L(Dmmz^ 
^vxm^6^m<Dm(D^y^)imm^i^x<D^^^ 
v^iJcS^v^T, -^^izi^-ifyrfuyh^m C6 6) 

^^xmw^n^c 

[0 2 0 5] ^nmz:^^m(D}M:\^^m^s\t. ±$^:^mz 
^Dmm^m^n. ^iyx^m-^my^mmx:$i^mizm 

mm. m^. m^. m^^i^^zs±t^ 

co«%, mz^i^(Dn^mmf)^^:f3:^mfi^^Mii^n^ 

h ^ >X ^rj^t;i^ h ^ >X >^xx 

[0 2 0 6] m^mm\Hizmmm\z:/j\^^n^n^m{^ 
(a) ^rmwz. mmmz^mK\z^\^^^n^<D\zm 

CO 3' ^StcMf^^m 
mAX»AV. 



—700— 



(21) 
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(d) m%m^^ ^-^mm^mmz{^^:fjm\zi:.r)Wf 

[0 2 0 7] ±taDNA!5tN5SS>'i/:i-;i/^7'9^H** 

D N A (© 5 ' *«ffi«i;tfriB>'i^r?-;i/'^:/^ H & n - k 

[0 2 0 8] £J[.Tc^xe : 10 

(b) m^(Dmumm^<r):^\^-3n\zmmt^c^m\z 

(c) _hfficD^S$1i-feDNABB?rJ^aia:^j;ffliKr5!S^ 

(d) ^^bfc«^*&titffe«i|6ff^tCfl^StemT^, /J> 

[0 2 0 9] :*:^HjCOfBHWT, T^P h >^^X M 

^;i/x. ifia. ^'g. m^. jkb*. 

[0 2 10] »4^.^tCi:[:-^tt^?gfla:fej:r>V^f^t5jifflfla 

[0 2 11] m^m\z)^^mmwmH\c-m\.<mii^^ti 
[0 2 12] m^m\z)^^mmwMn\zm\.<mi\Vi^^ 

[0 2 13] rh^>X>^x-^y^tt%CD*14*^tX/ 

[0 2 14] h^>X>^a:n-/^«ifecD 

mz^t:L \mj^m \zmt mm^-m^ & 



!^gB5p4- 2 2 9 1 8 2 

N:/^xh, jfflfla. :^;i/X, fflSi. ?E 

[0 2 15] i^m^\^-^fz.mm(j:)tm. m7^\^^mm 

[0 2 16] i^mm^mt.. ^to««, w^ck^w 
[0 2 17] ^^mmmf^Q^^-^\tmmm^^rsmMz 

t:;^f>A:^^, TXA'^;»-feTX^4-> i^v-^, 
T:^^-X^. T:^7^^5P^, /V>^'^?^. T:^*-f 

[0 2 18] *^HJCOffigIf^C0Se5f^#lti. 

T(Fragaria). D — ^X (Lotus) , rf(M 
edicago). :/U ^ ^X(Onobrychis). hU*U'j7A 
(Trifolium) . h U rf^^ (Trigone 1 la). lf^'^(Vign 
a) > h^X(Citrus)> Ui-A(Linum) . if^r:«j7A 
(Geranium), '7X3}n *y h (Manihot) , :^X(Daucu 
s)> T^tf h^^v'XCArabidopsis) . (Brass 
ica). ^:7TXX(Raphanus). >':Mf X (Sinapis) . T 
HnA(Atropa). A (Capsicum) > :$^^zL^(Dat 

ura). A-i':^>-TAX(Hyoscyamus). U :3^;i/->::r>(L 
ycopersion) , — n^T:J-(Nicotiana) . y^J?A(Sol 
anum) . zlXT (Petunia) . i^^^ U X(Digi tari 
s) > Vv^a '^:^(Majorana)> v^n U '>A(Cichorium) 
. A,U T>:5^X(Helianthus). ^ ^5^^.:^ (Lactuca) 
. :/nAX(Bromus)> rf >-t: ^A (Gossypium) , T 
X A ^;tfX (Asparagus) . T>5^UX A (Antirrhinum) 
, ^^n:t/UX(Hemerocallis). v'T (Names la) 
, ^'^;l'Zfr:'5^A(Pelargonium) . Ar::5&A (Panicum) 
, ^>'rHr^A(Pennisetum)> -^X >:?^;1/X (Ranuncul 
us), 'fe^v:t(Senecio) , i^-;i/h!^D vX (Salpiglo 
ssis), ^^57ax(Cucumis) , >^D »7 U -^(Browal lia) 
, i^^U->XGlycine) , D U ^A (Lolium), ifT(Zea) 
, hU5^;^JA(Triticuiii), V;!/;^ A (Sorghum) , -f/p 
^XT(Ipomoea) , A^y >^:7D — ^(Passif lola)> 

XCyclamen), v;i/X(Malus) ^ y;i/:^X (Pruna 
s), If(Rosa), ;l/>^X(Rubus) . jJ^T'^X (Populu 
s) , it>^^A(Santalum), T U A (Al Hum), UU 
^7A(Lilium), t^-JI/v'^X (Narcissus) . T:^:^X(Ana 
nas), T^=^X(Arachis) , :7 r'fe^;i^X(Phaseolus) 
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[0 2 19] mmoytmmnmm(D^n. mzm^n^ 

C7 9] \z. h^^nn>'0:/n h:/^Xhtc*fUT^ 
K C5 1] ^^XS C6 0] :$^^^UX • ^n^^^ 

[0 2 2 0] -^n^JclCT^^g^cOiafflF^T!, OTOffii^J : 

accharum) , ::fnA;:^. :t UlfX(Oryzae). r^:^(Ave 

na) , 4^;i/5^'j7A(Eordeuni) . 'fe;^^P'(Secale)43 
ir^UT(Setaria) ^1 1 ^) nJtgTfe^o 

[0 2 2 1] «£oT. *^Bg^^$f^b<Ji, ynh^^ 

xh, Mia. miii, mm. a^. k> k 
[0 2 2 2] j^KeM^nfe«i^fflffi;6>e>#^nf^^^* 

[0 2 2 3] 4^^}g^^^lliDigbg^S*&tCj:D. :fe 30 

\z^\^x. ±.u9vmkB.f'^^t^m.^mt,mn(Dt^mz 

[0 2 2 4] 

[0 2 2 5] KTtCa2«^n^*^BJc7)#^(7)^if|ffi« 4£? 
u^7-ir ' >-;i/^XhUX(Nicotiana sylvestris)F*OlC 

nn-^n. ^vx^ni^<Dmmmm^x(D^mm'&^ 

[0 2 2 6] mm.^o^wmm\^m^(Dt:L^. ^^xsm^ 
^m^\zmAmzm^^ yn^n^mwimzmr^m^"^ 
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[0 2 2 7] ffi:;^. i^mmz%:bm^^W9mm'^^y 

^mmmz^sm\zi3}^r5nn^ z. t ^^Tra^ 
^u(Dm^>^<DmB^^i—^izm^^n^o mmt&. 

^ -^Jl/^ H ^ a - F -r ^ E^J ^ ^ U 

JU^n^o JifH«||W5^V:^T3ii:*;^j:C aMV 3 5 

;i/^x N u xffii^f^{c»A^n^o 

[0 2 2 8] fl^K^«;^tff^n:?^^^, 
^^^t"h^>X>?xr:ry^1t«y7&ta#?^n. ^^bT^^ 

[0 2 2 9] ^flaf^^5^:t— ifcoffllSTMffi&^S'r'g) 

[0 2 3 0] —^mr^umpLDNAmm 
^mm\z^^^xm^^^n^um^j^NAmm(D^<w^ 
mm\zt-DX-mmf3:%(Dx^^(Dx\ ^n^^^^mjg-r 
^mz$m^^<^v ^t^v^mnmi^^^n^t^m^izmv 
xz,z.xmm\zmmiyx:^<:^:^^^\^\ wiizm^v-ftz. 
ch^^v^T. z.n^(D^x<Dmmt:scm C3 4] tcfa« 
^nxi^^^o 

[0 2 3 1] A. MRBx>H^:^VT-ifTCO^»r 

CDXrL fy^'yy]^ • /t-f ^t'^^^XCNew England B 

ioiabs) \zxvmm^n^mmmm^izm5 ou^^iys 

0 0 jtt g/m 1 cDDNA^'^ti'o ®1KX>HX^I/T— 

if 2;^V^b 5¥&^DNA 1 M gfCO-^^^IPb. ^UT 

\-tyjL/-jiX(Dmm\z^DE)&^n^^'&. x^y- 

1 0 4r^^^V 1 0 6MtCfeldfg$nTV^^p 

[0 2 3 2] B. ^^yh^m^Uitt^Tz^O^BNA 
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DNABf^i'S 0;5:ViL.5 0 0 m g/m 1 S:, jKig#%fcr: 
I 43J;D^3aiiiHI ^mm^^Z.L\z^r^m^ri^m)^<Ot:i 

i^(D2-D(Dmm(D^m\txm. C3 4] comi i sfcc^^^b 
[0 2 3 3] c. r^u-7s^)vnmMm^^xs^)vt(^ 

T:»n-x^r*;VS^^1clfi^5:i^ C3 4] 5 O^cf:^^ 

bl 6 3M^ciB«©J;3tr7K^^^«Tff3o ^ffl^n 

l/^T^fe^n^o DNA^Ri^fi(Z)^j1^^CDM#t{Cj;D 

— ;l/^2lHlJt^$ii'<5o ^(Dmmt:^m C3 4] c^MI 30 
DNAliv^x^^U — > • h(Geneclean kit)[*H 

t}^:\y:t)i:=^rm'^ • 5^3 ^(d/n'-t^^ 1 0 lacBio 101 

Inc.)] ^>Hl'^T7':tfn-X;0>e.*gt$n#^o 

[0 2 3 4] D. DNA*jffi-\CO^^U>;^-ef>tC0# 

m 

DN Ai>^*«-vfrMi^x> Hp? ^ kT-if-SJWSBfe^ 
^o\z. ^'y> h^m^m^^^fci^lz. «'&tc:j:or 
mtirmo. i^v^ui. 0 M g^. xzL- • '<>:if^> 

NA*5jlOngtC. ^?tcr)T4DNAU::y— if 2 1 ^ 
i5«l^^n^^«?6*co 1 mMAT P 

f -5 2 o^^v^L 3 0 M 1 ^StfT^JnT^o 1 srT— 

6 5 1 0 ^^PpUD^T ^ Z^tlz^r) SjS^ 

Bf-r^»MX> ^ VT-if tCagS/^^M»?K*tC*& 1 
0 0 M 1 fC*fiL. -eUT^K^XVH^^^l/T-if^SjS 
0 ;^ b 2 0 0 me^^SDT^c JB-g-ftSraS^ 2 5(? 
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tSfrt5'^TJ5W^x> kr-ifT^co^Brtc J: D« 

^^^(Dm.(!^mY\\c^^\zmm^xm^. 

[0 2 3 5] E. DNA©r>t35^^0 5' *SS5f?X>^a:— 

[3 4] CDSl SMtcSBiE^nTl'^^) o 
iEl.V^MPfiX> FX ^7 VT-if-eODNAcoeJKcO^. 
U V>/\-f A(Boehringer-Mannheiin) 

#en^^»>->?B>fbW<Dr;P:^ U 7}nx:7 r^-if i 
^^SD-r^o DNA^3 7t:-T?iB#rBWiaL. 
y-;i/T2[HifflmL.. ^bTx^y-;i^mas$'&^. 

[0 2 3 6] F. DNA»f>tc?)igM 

w^^u^mi^^M^^m¥x^-m^^\zi^'^^^^^^. 

^-^cT^PKM-l^l 0 0 n gt5:. Xzl r>:^^5'>F-n 

:t^:/X;5>^C0T4DNAU:tf— 1f*90. 2:^e^il 

(D^WiZ^nm^^n^wmwLmz'^^^^2 

4 0 /X 1 oH^s-s-^i^TffiM^n^o ffiMf^i 5t:^ 
1 f^v^U2 o^p^ifr^n^o :/^>F*s^^-r^DN 

A©f>t5&^*te'&^n^«'&, 'f-n^^^T4DNAU:^-if 
2 L 4#&(ciiifrJ$it^£Wt3:±tai:ll3^(C 

[0 2 3 7] G. DNAC0>^flimi^^C7)?]^Kfe^^ 

;^issHB 1 0 im.m'^t.hEd^mmz^^^xm.m-^n 

[3 4] ©^2 5 043j;t;:2 5 lStCtS«^n 
[0 2 3 8] H. :f^7.^V(Dft^(D^mm(D7s^^J- 

]^mmm\zxy)mm(D:f^y.^ i^tD^m^mnk'^n 
2a(Z)iSffl<D::5Sii. scfit C3 4] ©iiseefcCVi 
b3 6 9Mte:8B«$nTC'^-5e 
[0 2 3 9] I. ^^7.^\^UNA<Di^mmf3:^m 

i^mm^^^^yx^ }i^i^mmiz^7^mr:^:^m\^xm 

C3 4D (7>m8 85^V^b9 4MtrtB«^nTV^^o 

[0 2 4 0] J. M 1 3 >^r — V^^^-JC:fe^t^^n 

-x>// 

^T(DB^miz:^^'^xyr-z^Mi 3mm{$^<D-m$Mmm 
^<^^er> m^-^<Dm(Drc^\zm^^^n^:it:^mM^ 

n^-^^Ta&^p #|Hb;^v>|gD. »*tt^-U>;^- 

• /^M:^'^r^X[Boehringer,Biolabs(BRL)] :^^^A^T 
[0 2 4 1] K. •9-if>:/n-^ F^J^tlf 
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8 %;^l'^b 1 %cDT:^n— x-^rVP+T^^^TcIftU. 

^>X1/— ^tCtt^nfctftm^n^^^DNA (D 

NAi:b?&tt5 X 1 0« T^V^blOXlO^ c. p . m. 

IBSPasiHie 5t:^0. 0 3M^57X>K:^HU'j7A<h 

4 8mmmitT^^t\z^r)-ai^it^n^^ lo 
[0 2 4 2] L. ^:c7.^y:fuvh6^^ 

PBS ^(D 5 %X4^A^;^^}|5^* ; KkT^JV^XP B S 

^/ta^^:^— if I gG) tmmmuur^o :i<d^^ 

izvxnmmvrcy 4 jv^-^^)v^ B s^mimm 

^b. ;^V^T'i#«<hS^bTV^^fl:JRCQ||2(D5i#: m W 
F(BIORAD)] . ^ /P B S 1 : 2 00 

0] i:«M-r'^o y4)v^-^nzSFBs^xm.^v. 

C5 4] \zrj:^nx\^^^o 
[0 2 4 3] M. ^'/^]i(D^M. mm^^TS^mm^ 

A"^M^ IM hUX-HC 1 (pH8. 6)4oi:r/10 30 

§p i^^^^tM--^ h-Jl^ (DDT) ^SJ^«ft2 0mM 
^T^JPL. ^LT4-Er:;PtfUi^>^M«^SS5 0 

1. 5^ra«ia-r^o t!U>?;i-x5^;Hi:^n:^W5K^^ 
tcHPLC CT^T:^T:7xr:;i/:^7^A (2. ixio 
cm. :/^'>>U-) ] \z^r)m,m^^o :^yA\tO, 
l%hVy}\^:tumm (TFA) *cr)y-fehnhU;l/ : 
^y-fun/-')VW^m (1:1) cr)5%:^>^ 8 0%IC 

^(75^T(in situ) frt^^tl^o If O:^;^^^ >^T^ y 
^y^^— tf (^-U>:^J- • V^A-f A) ^CO^g^tli 
^SR CI] JC«e-:?Tff^n^o 

Ly s cmW: : ^>Ai^7g^x>H>^n5=-1':^--1fLy 
sC (^— U >;^— • v>A-f A) TO. IMhUX- 
HC 1 (pH8. 5) ^'^Ur(:2Amm\Zt)T^r^mit^ 
§ (»* : XS= 1 : 1 Q<D\m) o ^^^^^^^Y 

^HPLc vn^r^rc^ti'yi^ (1x22cm, ^ 50 
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9'^>U— ) ] Iz^r^Wmrr^. 0. l%TFA4'c^)T 
^^hxhU;i/ : -rVT'nAV--;!/ (1:1) <D^)-Tif 
^>^X>h- (0%;^C':iL'6 0%) ^i§miS<hbT^ffit" 

TcDtB>f[::tio. 1 MMt^^Wv-e^A^^t^o. 1 
*^T>^r:OA (pH8. 2) 3 T^COOMSf^fft) 
(»^ : XS= 1 : 1 0 0(^jt*) 0 ffi®^RB5J5 

^KT*^. ^^t-^^y^F^HPLC (JifH#S?J 

\z^r^»mrr^. z.cD^m^^'^VX. m^iO. IM 
hUX-HCl (pH8. 5) *3 7X:TS^ : S®= 
1 : 5 0<7:>|:b^^ffiV^TfTt:5nT'feci:V^o ^CD^-^. 
M^PBlt^2 4^P9lT$>^o ^^t~^^:/5"FSHPLC 
C^y^^^y^^C 1 8:^J^A (2. lX15 0cm)]tC 
i^r)^ 0. 1 %TFAtpcoTir hxhU;i/ : V:/nA 
(1 : 1) <DUnT^^>?x>h (0%;:j:V^b6 
0%) ^ffit.^T4i^g|T^o 

PH^J^^ : e«!l^bXHV>4i'«:0^Ty^^ F • A^:^*-> 

X^AXM 7 0 A:^Xffiv-^>'it-^fflV>TfTt:)n 
>^xx;i/5':tt::$^>l-f > (PTH) T^yj^CC^I^ 
m^r^^y^ H ■ A-fr^-v^X^AXl 2 9 A PTH 

[0 2 4 4] f^^fs.y)—m.mmm.^mm'^^t^^\z. ^ 

\^Xifmm(D^r) ^\,^mm(Dfz.^\z. »^co3IM*^J^BH 

mt^ti^. m^\^f^^mr>:^%muz.n^\zm&^ri-rs. 

nm(ozihffl±M(r)m^\z'hmxn^^o 

[0 2 4 5] I. ^Azi;6>^C0c DNAfecfcrJCyyAjt 
SMMj_:fflMa 

xn^^Ti- • 3^A::^A(?)S^raaAAi-4 2 bmm^WL 

"^^x. '^tc,\^^mmmmTt^^\h^L.x^^^^^. 
L 3 om^m2 0 0 um(D^im^m't^^^^^\zmi^. 

-eUTTfJMlstOl O^MSlS (NaOCl) 10ml4»T 

[0 2 4 6] Jl^TcOSIMW^C^SViT. [1 2] JcSe 

r^Txn^T':^ • ^A*? A<?:)gi^iSraAA^4 2 

i^^^»m^nn^mmmmmm (n) ®:?^D->>ft:m^j 
[0 2 4 7] mmm:m^m 

U>XV-Yif;l/:feJ;^X^^y^ [3 3] (LS) \Z^^ 

M^^^-a^^T^y-Hc imm^^mv. iog/10 
»«T^c ^<Di&(Dmmmthxz.<DM:^mm\tDnm 

^mmX\t^Uuy:cy-)VU^y H 5mg/ 1 ^^Wt" 
X. m^^ttf^^'^y (1. 4/iM) W-rh;^^::::> 

mm'} ^r;i\ta-^y^)vmm do. 7um) c^t- 
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47 



48 



A) -] ^^^f^o 

[0 2 4 8] mw^mB^^xscua-^y^)vmk^ 
[0 2 4 9] -n^^T:^ • ^ntii:^<Dmm^m/\n^A 



* (1 omi) ±.\zmn^n. 
[0 2 5 0] mmmm^\zmv^)v<D^^i--^<Dmm 

^zs^^i--'\fmmzm'r^^(Dm(omm\tyLm ci 
4] EciascsnTt^^So 

[0 2 5 1] mmms : ^^A^yn h:f^:^_h^fm 

1 0 Om 1 ^ 



1 \Z^^2 S^<D^/^Z2 

10.0 g/ 1 



X(Behriiig Diagnostics) M(Z)Uy:/;^a:0^^co^i!^^:^--i£l 2. 5 g/ 1 
^^hUT-ifY-2 3 (^JiS^aJi) 1. 



C aNOs • 4H2 O 
MgSOd • 7H2 O 
NH4 H2 PO4 

KNO3 

D-T>r:h— ;i/ (pH5. 7 0) 
[0 2 5 2] _bta»^^?^^M>iL^^«L. ^VTO. 2 

0 r pm) Sffl7?5Npraa^ai<;0^^^1f^o ^^<Dm 

x^m-r^o mm(Dms o%y^mm<Dyu h^^x hiz 
mitT^^xmrnm^t^mn^o mzuu^^^z^x,- 

^gp<^5 Oml3Si^W^::^U (HN 
-sum I EC) f^5 0 0 r pmT 1 O^^m^L^^ai 

y''nv^y7sV^m-^VvV\^^^€^mi (VI 

1 m^m) ^\znmm^ns ^\yx:k\z 1 0 0 0 r pm 

[0 2 5 3] :/D hy^Xh^#%t-^A>Ft^js>L^^ 
[0 2 5 4] ^Mg[|4 : c DN Aafe?^^-f U c?:) 

mm 

os^i5&aA/t:^-4 2 ^mm(DmsimMmm(D^u-> 

(A) +RNA^^^m^bTf'P^^n^o 

m^T^^'Dizmmzmm^n^o so 



1. 
0. 
0. 

1. 
7 3. 



0 g/i 

4 5 g/ 1 

5 g/i 
2 3 g/i 
2 g/i 
0 g/i 



[0 2 5 5] 4. 1 r ^RNACQ^H 

^RNAops^i5:fiR [3 0] \zmwL^riTz.^mzm:m 

m\zw^xnt)n^c 

[0 2 5 6] m^'^rnxMrnnm^nt^^ ;%zimm^^ 
»^xmi\zm.<mMitv. )k\zmr^ts:^'^i^^^^- 
mmm^izxn^ mmi u^Tz.r^mmm2, 5m 
1) o mmmm\^ (d 7. 5 6M^Tr:>?>Hc 1, 

0. 7 3M^;V;^r7'hX^/— 18. 9mMS^K:^ 
hU»>ApH5. 0. (2) 4% (w/v) SDS. 
0. lMhUXHClpH7. 8 (1 ^») +8 0% 

(v/v) :7xy— ;k o. i% (wy/v) tHP^e^ 

*yO>. 0. lMhUXHClpH7. 8 (1§S) 

^t^\t. (3) C3 0] {C^»Lf^^>0(DViTn;^^^ 

'^m^m(D^uu^)VK^'A\zmMi^. ^ltxv;i/>?h 
>^*9i 5 4fHft«ge<M^i-^o ;*:lcai^t>^Ml (i o 

4 0 0 gTi o^j^ra) xz^r^i^^umizm-f. im^m 

)Vh. : ^yr^)Vr)Vu—)V (2 5 : 2 4 : l) (Dm^ 

/-)V2, b^mM(omm\z^y)n^ri^o ismm^m 

^b^^m (1 0 4 0 0 gTl 5^)'rp1) ICcfcDAfiD. -^LT 

mmi^2iTL\^\znmm^^^. sit:u^»>A^s*i« 
mk^mzm^b^m\z^^nzs%^. ^vxm^^ 
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^bTMM*5 0 0 1 tpfcHSS^ii: 
[0 2 5 7] ±E:&jSc?)^?ti:bT. ^RNAt^:^;i/X 

[0 2 5 8] 4. 2 : 4^Ur5^:n;H[:RNA(D-Pg| i£? 
^ij (A) +RNAt^-ena#:^a(7)*7* (^;^«:3:fiK 

C4 0] #S8) tcSe^T. :tun'-d (T) ir;l/n-x 

hXDWy^'y^^^ ' U i?"— 5^(Col laborat ive Resea 

rch)] lcj;0*fl^n^o 
[0 2 5 9] ^^^'Ud'-d (T) ^)\'U-7.^m.mz2, 
OMCONaC 1 2 0§»*T=1 b^m^Wly. 'AlZWM 
>*C*tc!S«U ^VXti'yh. mmi. 5 cm, S$ 2 

0 cm) 4^(C^aT^o (44 0m 
MNaCl, 0. 9mM EDTA, 9mMhUX-H 20 
CI, pH7. 5 ; ^fcf^O. 5MC0NaCl, 10m 
MhUX-HCl, pH7. 5) 2§UiiSOpH;^t 

7. Of^V^L'7. 6 fC;^^^T|5fe#-r^o 4. 0ml CD 
^affCDRNA^S^^^to. 6mg;'ci:ViL6. OmgcOR 
NAjSISt^. S*^«ftEDTA;OUmM. -€^bTlf^'^ 
V>-1, 4-b'X (2 -X^>X;i/3t^>^) )0n Om 

#:coi§?S^:>ktC4MC0N a C 1 0. 1 ^SSK^ 0 . 3 6 
-^LT^^^UT^rzjWtiRNA [3j^U (A) +RN 

AD ^_hwBg«iKT^w^ii:^o mmm(Dm.%mn^% 
tHimwc (H>i:i 0 0 -4 0^) ^^xs^tixzm^^tit^ 

^>y^ • -f >X h;l/;0':/(Scientific Instruments)] 

tcj:D^^^n^o m,^m.ti^mm.'^m\zm\.rz,^^< 

\Z. ;^^AlC^^$nTV^^#U (A) +RNA&lm 
MEDTA. 1 OmMhUX-HC 1 pH7. 5 T^W 
$i±^o ^tfllS^O. 5mMEDTA:feJ:rj?0. 3 MS 
^:^hU^ApH5. 0(7)^SS4'(CWAb. -^bXXr^^ 40 
y-)V2, 5§afKC0^jD}Cj;Da:M^ii^c :^tC8 3 
OOOXg (3 0^^V^L4 5i» (7)3S't:^^)^«ltc:cfcORN 
A^M^. SETT'S: ^UTlmMEDTA, 

1 OmMhUX-HC 1 pH7. 5 *fe^i7Kft't;iSiS« 

[0 2 6 0] 4. 3 : cl>l^ AC^ U—XPimk^^rSm 

5-2 5% (w/v) >-3»^^>^X>h (ImMED 
TA : 1 OmMhUX-HC 1, pH7. 5) JiTcDW 

mmm»L-^m (5 7 o o o g^i mm) \z^r>^u 50 
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(A) +RNA&«'«rcDH5i^lc4J^BIT^o ^^^-^\z 

ti^^mmL^^^^^m'jmiK^'^i--^iKmzi:^u 
w^}f^x<Dmu(Dmzm^'^tm^o z.n^<Dm^^'A 
\z-m\z\y. ^vx^^\zti:±Mo:>rz.mzmm'r^o 
[0 2 6 1] ^^^^-^iK^^^(Dmm^'^mm\zn 

V^T. ^^:7n'f >hcDTi^^n>^*c7)Si^^5^:?— 
^^\zi mm^^^xs 2 a^^^bT-^t^^ 1 ^ ^bs 
7?aw^fT^o ife^^a-ffiff 00 7 7^^:^^1.1 0 Bmzum 
Jfil«la3|B^&-2 ot:^«?¥-r^o ^^^d^u^ 
Gi5:/n'7^'f >A-ir:7Tn-xc 1 4b:;?7^a iyy 

Jl/Vv-T (Pharmacia) ] ±C0T:7^ X5^^ a V h 

2 o'C'r«??^n^c 

[0 2 6 2] (A) +RNAVhU^y^X55^^m^ 

T^^ailDNAOO^/jjc. p B R 3 2 2 ^^jT(7:)^^a« 
DNA<D^n-x>^. ii^SiJrrnx— A-f ^^U^-f if— 
5/a>:fej:r;?:/^X^ b^coi^BIJi, 5:SS [3 4] COfB* 

[0 2 6 3] ^«IIDNA*50. 8 m g t^^'&^CiJ'cS^ 
\z. ^d6*ll^n. ^bT^:?^:^— tfmRNA-CS^b^ 
nfc#U (A) +RNA3Mg^ii5te^l»* C:7DU5^ 

WiJ->^'T-;i/x:/;p^co^'f • i?--rx>-t:X(Life Sc 

iences) ] *5 j:rXD N A.}^ U ^ if I (Vit-^^^-ir 

X) (hiSSf^c -i)cDNA^7jA^4^UV— dC 

-dG5=— U>^tC«^D pBR3 2 2 OTstl^KfrgB^F^ 
tCX>^^-r>'>^^it'&. U>5^t3:cDNAt^ 
^ ^ - D N A }Cffl«W;^j:«i»«<^##T^ t ^-^mXZ 
^LT^ISR C3 4] (D2 1 7-2 1 9MtCtS«$n 
TV^-^o :tU:^-dC*S^W-r^PstI[tll'fb^^:^- 
p B R 3 2 2 ;5r1j|R$nTV:^-g)o 

[0 2 6 4] ±m-^mm^^'y7.^ Yi-t-Aizn^ydj- 
yv±mm'DYiimm.o:>mm^^<Dtc^\z^m^n^o 

-f'y:^^Y}^X(D^U-->^\%-Xm C3 4] C02 4 2 
- 2 4 6H^^t/3 9 1 MlCfHig^nrVi-So 

[0 2 6 5] m^^v-h Ai<Dmm'=^u--~<Dmm\z^ 
^^(dx'dxz vxm^^ntz. c D N A^-i- u ^ ti* 

[0 2 6 6] ij*SiJr3DX-A<:/U:$^^^^->^3>t-:fe 

^^v—h\m^::iti--(D'i^(Dn^<Dt:LmzUi-^^ri 

:S^±tcS^, ^LTZinx-:05*52mm<Z):;^^$Jc^ 
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[0 2 6 7] )v^-^miwm (p^p-Mfc) c 

DNA::/D-:/i:»^bT2IlI/W:/-/ FJI^lfe^i^^o 
lUmo:>WSd 3'An?fij»j5^e,(D*U (A) +RNA:fe 

^xs^^mmi\l^ nzimmt^^(D'j^^} (a) +rna (:t 
#m»'ft:jfiii^^ec!)*fMDNAa:K^s-r^j::D^. mm 

Ybm^/0^'^<Dc DNA(h<tO^<EJ^;T^WMc DNA 

^D->t^S:i^ C4 0] 43<i:r/ [3 9] izum^titz.^ 

5>WtC«$nSc I^DNA^ 0. 2M5^tib 

0. SMcDNaOH. 3 M<?)N a C 14^^ 1 :$>^^»^r 

^^)^-(^—>^ByKm^y^)V^—^f:Lr)2 o o/zg 

fcCV^b 2 5 0 M gCD^RNA^ffil^T, X^XTBA/ 

COvjx^-f t:-^ — • ^> h • x;l/(Schleicher un 

d Schuell)] JiTfft^n^p :7-<;i/^-±T/W:/-/ ]^ 
fl^^tfe^nfcRNA^^ai^ii:. x^y-;i.Ta:M$ii'. 

^LT*i 0 At 1 ^\zmm^^^ ummp^mm mmoy 

[0 2 6 8] 4. 4 : cDNA^P— >pCHN4 8 

>A^®^n— FT^^f^^coDNAE^i^-g-t^/^^^^;?^ 
N*Si->^^7^:^;w:/5^FE^J&^v^TVi^3fci^ C6 2] 

tC|H«c^n?c:cDNA^D— >pCHN5 O^O^fflV^^^n 

-€-L'T^^kpr5^Hga^j4i'tfttrft$n^o pch 

N4 8 i:e«$n^;icD^D— 14kb^^^;^ 

^LT4^U (A) ^atcrfflcOTT'/v^. 329 

JfAtF^^T^o n-HM*^coDNASS^J;5^^M^pItg 

[0 2 6 9] mmm^ :yyAite^^-f >^^u.Yg>« 5^? 



!^gB5p4- 2 2 9 1 8 2 

5. 1 : ^e#:^/trrDNAc;)*SI 

1 0 0ml :&*?&TENPig«IK (VII 4 

0 0ml <h?l^T^. I ECffimffiM.L^i>SI«4^2 0 0 
0 r p mT 1 0 ^J^KjS^i^^i^BS-r^ - D ilCO|g®i» 

?&^e>:^^5i^]ii-rso ^(D^o\z%^n^^vyh^^n 

TENPM«IK5 0 0ml -eUT-bSacT) 
<i:5tc:Sr;^>^P:y h^bT^o ^V^TC s C I ^^>^x> 
hiaM«8*:^2p«l.. ^M^^ff'cDt/nhT^^XFM 
SiS«!jl2, 5ml ^-^CfSfflfla^l/^y h^l 0««J¥T 
E^Sr^^ (VII :a#flg) 2 6ml fC^to-r^o MS^S^ 
mm^^tzmz. 2 0% (w/v) :^-hU':7A^^U;i/ 
i:J-;)/rrv'>^IK5ml*^t;cCsC 1 3 2. 2 si^^XS 
*^tX5^i^»j7i:,^M (E t B r ; 1 Omg/m 1) 2. 
8 9ml ^A-z^fC^Jaf-^c ^W'(Dny^^^-D< r) 
/j^^^if. C s C 1 ^^g^^it^o 

[0 2 7 0] z.(D^^\zvmiE>nr:immm^^VTu 

(>-^^y^V>VT i 5 0, 3 9mia]^§) 
tC^b. ^VX4 5 0 0 0 r pm ^J:2J^2 O^Tl 6 
^^VT i 5 OP— ^— C^^y;^-=<'>(Beckmaii) ] tpT 

z^(D$^^m^rz 3in 1 (D V U >>^tC^ D :$^*^>^X>' h;0^ 
^^*^n. ^LTftes6^n^o ^^lZDNA(Dit±^f 
f}^±.%l<DC s CI /E t B r ^«jSv[>^)^»<7)MStCJ: P5 

Br;^?t2oxssc (VII ^mm^tiT^^y^ 
PA/-;p (^*) ^ffiv^^eiPicoffiiggjsmsPtT^* 

^n^o DNA;0^^^^>^X>h?§li^^^^ltM^n. 
T^®*2^S, 3. OUmm^hV^M. (pH5. 

4) 0. i^ft*3<i:r/x3^y-;i/2§a^a^egtc^ap 
T^z.t\zxr)±$E(D^v\zmn'^n^o y>ty;<>h 

t^CO D N A ^ A X ;l/ 1!^ >y h J: 0 ^ISy^)^ ^ 

7 0%X:$^/— ;i/T^5fe#b. '^bT^^.tC^ScO^ 
PP5ts;i.ATfflmT-g>o 3MB^K:^hU^7A (pH5. 

4) 0, i^m^jzTSj^^ /—)V2. onm^mtuT^ 

^l^htC^DDNA^itM^it^o DNA:7^^>C>h^ 

rem^-r^c ;in^^iJ^tc:^»7mi coTE^«?^ (vii 

[0 2 7 1] 5. 2 : ^7 A A»fe^^-f U 

m 

L> SW4 1 P— ('^^y^V» t^2 0 0 0 0 r p 

mT'cDl 0%-4 0%>'3*|^^v=X>htCJ:D 2 0B# 

rfl^>K-r^o :^^i^x>h^>^#6n^pi^>^^';pm^ 

(TBEM«?S*0. 5%a)y;^P-xy;W {Ccfc 
So 3M»K:f'hU'j7A (pH4. 8) 0. 
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BamHI iti ^) y ^tJl-Tm"^ • ^^T(DXhy^y>(^ 
tratagen) ) T^m^[::$nfc:3i^X:7 r tf^ffi^tXi^cl 

EMBL 3DNA^»)g$it;5o mmKm\t.nm^it<D 
mmz^^^xfft^n. 1 -^^^'^ DNA 1 M g^i:?^ 
ffi^An^n^^^37/i3DNA 0. 1 /xg^#^T^ 

u^DNAco 1 -:7T-->^<^sSB^t7>MAnt^x 

it(Dmf^\zm^xntDn^o z^jiscEs 201 (Giove 
r DM) ommm\zm^nrzyT-i^\tmA^nrciDNA 

1 AtgafefcD^2x 1 0^ :7r— i^-cab^o 
[0 2 7 2] 5. 3 : SfeT^-f U ^ <?>X ^ U -r: 

^ y m e ^ :/ ^ u n D - - ^ I s ^ - A 

^:/jjy^^-^>3>^^V^T5:SS [3 4] tCfi^oTX 
^U-:n>i^^n'5o ^Sc C6 2D friB«^nfccDN 
A^P — >p CHN5 0:feJ;t;S4. 4. :BT#K$nfe 
^D->pCHN4 8;0tDNA:/D->^i:bT^Kffi$n 

[0 2 7 3] z,(DyjmTm^n^mm^mmm^n. 

p CHN 5 0:h^ZSD CHN4 8 t.(D$^'Blzm^^/\-i ^ 

h»mz'iit^x^±r^^^^--^m^^^^^^^^^. 
^i^\zmm(Dr^^izm^^n. ^LTi-cHNi7t 

[0 2 7 4] mmme 

>1-CHN1 7 

6. 1 i DisiAmm^m^^mm^m 
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AnDNA;0>6<;DlRlil<?)^^$cr)8ffM-JcMaT'&5. 4 
kbDNA»r>t35?^#^n^p 3 8 5 Obp;5^B:^D. -^b 

[0 2 7 5] *!l©l&f>tS:5fiS:^^n-n>^^^3^-, 



«?||j^tiM 1 3mp 1 8^fef^M 1 3mp 1 9 C7 4] 1^ 

\Z^U-yitV. v=^:t^v'X^l/:t^F^ C5 5] tr 

> t: D ^ ^ \z^m^n^. 
[0 2 7 6] mwf^ABti^^^n^^nut^^<DmM 

IS^^^t^-ifMe^t^^^/^DNAgS^JtSiBB^J*-^: 1 
0 IC^^nrV'^^chcfeD'r^fe^. cDNA:^a — >pC 
i^? HN 4 8 p CHN 5 0 <i:<^iSmbKt^, MfS^ 4 8 C^> 
n-H®i^l^tC2:;&^f)f<^^ftjSE^JgB<a (-f >'hD» ffi 
h^z^t^^R^t^ziyX^^^o ^m^cD-f > hP^COS 
I0<^t><?:)t^2 7 4 b p;0>^:?^^O. -^bT^US^^^P- 
^ P K > 1 4 8 (7)11- ^ F <hll^^ ^ 

bpT^O. l:X^>^>^P-FT^P H>1 9 900m 

^ m (GTAAGTC:fej;i;ACAG) ^^-^^ny^y 
huyummCT (G/A) A (C/T) . m^:ny^ 

y^xmm (pyTPuAPy) ^miu^^mr^s' 
y^:^mm\tmmz^n^mmt:^^mi^(DMmzm^ 

[0 2 7 7] Me^4 8CDX^V>CDX^l/:^*-^HiB^J 
^t^p — >p CHN 4 8(DP— F««ODNAjE?(ltl^ 

[0 2 7 8] mmm? : ^j.'^U<?:)^;0>g)COc DNAjt 



mw.mz^^mm^nm^^^i^-^^y/^^m^^m 

C3 8] Jcfd«c^nrc:^^ilcSec»T^5fe$i±;^c4^^'>U 
co^;0>^*S|-r^o ;k\z^:f'^}^^{e>m<D:^mz^y) z. 



Ly s C^-^^H 



Ala Gly He 
Asn Glu Gly 
Gly Asn Tyr 

(Lys) Asn Phe 
Pro Gin Cys 
Ala Ala He 

ays) Thr Gly 
Phe Tyr Asn 
Asn Ala Asp 

(Lys) Leu Tyr 
Ala Ala Pro 

(Lys) Ala Ser 



Ala He 
Ser Leu 
Glu Phe 
Gly Gin 
Pro He 
Lys 

Leu Phe 

Asn Pro 
Asn Leu 
Met Gly 
Ser Gly 
Ser Asn 



Tyr Trp Gly 
Ala Ser Thr 
Val Asn He 
Val He Leu 
Pro Asp Ala 

Asp Ser Val 
Pro Cys Met 
Leu Ser 
Leu Pro Ala 
Gly Phe He 
Tyr Gly Gly 



Gin Asn Gly 
Cys Ala Thr 
Ala Phe Leu 
Ser Ala Ala 
His Leu Asp 

Trp Val Gin 
Phe Ala Asp 

Ala Arg Glu 
Pro Ala Asp 
Val Met Leu 
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Trp Ser Lys 

CNBR^T^^H (Met) Phe Ala 

(Met) Gly Leu 
Ser Gly Gly 
Ser Gin Val 

h U ^l^Zy^^^- F Val Leu Leu 

Thr Gly Leu 
Leu Tyr Met 
Ala Ser Ser 
Ala Phe Asp 

[0 2 7 9] 7. 2 : TN V^S^^^j.^ U^:^^^g> c D 
4^:x^UCD^^^nn:g^^^;l/X (TNV) \zmk^ 
(^5g^J4. 1#.^) o 

[0 2 8 0] >1^UT5^r:;WbRNA C#U (A) +RN 
A] ^M^PS (a4. 2#fig) tCj;D¥8IL. -^-bXc 

DNAite^^^:/^U-^<^fP^cDfcs&tcflBfl9-r§o 

mXScM [2 1] (Z)>^-ffiJct^^oTAZ a p^a-n>^ 

CX h^i5^y>(STRATAGEN) 3 tf^T^HWJCf^ ^ 

[0 2 8 1] 7. 3 : ^ j.^U^^':h"-if<^n- H^-g> 

c DNA^P— 

-h'e*^^ nfcT ^ y iKiHM50> ^02 U :^ 

H ^ zi — H L-^^ m R N A (?:):^T CO Pltg75;m'&^ ^ :^ /I 
: 

G T A 

^U—^ 1 : 5 • -CCATTCTGNCCCCAGTA - 3 ' 30 

G G G G C 
:/D— :/2 : 5' -GGATTATTATAAAATTGNACKCA - 3' 

*?J3 0 0 0 0 ^^"y—^tm^-y^mm^nt^cY^^K 
m\ (:/P-y^*i) ^fcf^2 (:/n-:/2) xisi^^n 

[0 2 8 2] m'^ui^^^ u — yn. r:/;ix— x^u:/ 

hj :/^x^ FtptcxT'^-Tv-^^^^n, -^bxpBs 

Cu c Ch t 5 ^^^n^o ^COc DNA^D — >COSB 

^: 1 \mm 0 

[0 2 8 3] II. ^^±-'{f:^^nifM±-^^m^ 
II. 1. ^^^-a^f^^A^ 

mmms :mmmm^&(Dmx so 



Asp Asn Ala Asp Asn Leu Leu Ser 

Pro Ala Ala Arg Giu Ala Ala Pro 

Phe He Pro Ala Asp Val Leu He 

Leu Pro Thr He 

Ser He Gly Gly Gly Ala 

Phe Asp ? Val 

Gly Leu Pro Ala Ala 

Asn Tyr Gly Gly Val 

Asn Gly Tyr 

BamHI CG/GATCC ] 
Bell CT/GATCA ] 
Bglll CA/GATCT ] 

m^W\^. GAT/O^TXA°^^^>iK<^n H>,>LTatg 
T ^ J: 5 tci # >5r CD :S *5 V T S *? ^ n S CD )Ci W ^ b 

[0 2 8 4] ^iaW9 : :^;ln^5^:^-ifjtfe?-g)g§^ 

Att*^-^— if^p->cHN 1 7CDi?*:f^D-> 

7:6>^cOEcoRI /Hindlll A^^T'^X^ F p T Z 1 
8 R4'tCX>^^-r'»iJ^'r'5::<i:tC<fcO pTRCH 1;0^ 

f^^n^c :/^x^ HpTZ 1 8 Rt^y^r;^^^^)^^^ 

[0 2 8 5] ^#:(7:)cDNASB^i^^trcDNA^n — 
>pCHN4 8 (JS4. 4#Rg) CQ#AW^stIT(7)g|5 

:5>«{[:JcJ:D*gl$n. ^LT7'^X^FpUC8[^lC 

^n-Wb^n^o '€-cD«fc^>tc?^j*$n;^t^7p->tip 

[0 2 8 6] pCHN6}0^G^OTstI::^if>t^:?'^X^ F 
pUC 8P^fC^D-Mbb. U>':^-|^tCX7''^^ 

— > (pUCH2:fej:r;pUCH3) ^Ji^^-T^o 
[0 2 8 7] pUCH2;^^e>(7^EcoRI /Hindlll KlfM"^ 

;;^{c:^Stb> ^bTT'^x^ Fptz i surtfcx:/^ 
<->>^-r^o y^X^ FpTUCH2)dtji<;:)j:'5E;:b 

Tt#e)n^<, T'^x^ Fptz 1 8utiiwiatc:7T;i/^ 

[0 2 8 8] pUCH3:^>^cr>EcoRI /Hindlll grM*^ 

|w[#tc:^gib. 'f'bx:7°^x^ FpTZ 1 8 Rf^tc^n 
-Xkf^o ^coj;'5lcbT?fM$nfc^P->^A7''^ 
X^ FpTRCH3 <L«$n^o 
[0 2 8 9] 10 F ^^5^ 
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No. 1 CTGCCTCGGCTGATCA ATGTGG 

No. 2 TTTGGAAATT GACTC TT AGTCG 

No. 3 CCAG AG ATCT TTTCGG AAATGG 

No. 4 GACTnTAGTCAATACTATGTAA 

No. 5 GACmTAGTCCGTACTATGTAA 

No. 6 CTTTTGGAAA AGATCT TTTAGTCG 

NoL 7 CCGCrCTTC GGATCC GGCTGG 

No. 8 CAGCATCGG4 TGATCA GGAAGCTC 

No. 9 C ATCT TCI AG A TTTAGTCTC 

1^:^^ l:bge L T^ib L T ^ ^ ^ 1/ F T«i^ ^ 

[0 2 9 0] 10.1 : if^P — >CDg^ 

— >?M13K07 (:7r;i/^v'T) i:— ^ ;i <i: = 
H2 O 

[0. 2MhUX-HCl ( 
IM DTT] 

1 OmM ATP 

dNTPJE-g-ft (dATP, dCT 
T4DNAU:^— if 

rcD^^^^a 2rcoiamT3 o^r^WMb. 
mr^^ & 2 ?^ u 1 6 ^^#S"r 

[0 2 9 4] :i(;:);t^y^<7)4 5>c^l ^^JJStt:^Ii»mu 
jWJ!a^2 XL^:?S:^^ 2 XTYig:N&*3 7 ICT 3 J^V^^b 6 

p#rpm»-r^o :/^x^ FDNA^*ic^^#tct^^» 

^ n u - - U -if- V 3 > ic J: 0 #1^ tc^a ic 

[0 2 9 5] 10. 1. 2. PTRCH4 

T'-^X^ FpTRCHl ^rtUd'X^l- rt^FNo. 1 
-r^^^S^iir^o ilcoir^t-^^^S^nf-T'^X^ Fl^ 
PTRCH4 i:*Sn^o il(7)^^^S{C:feViT. Bell 

c7)siziF>tc»A$n, zi-F^n-sT^yKi^^;!/ 
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^n^A^<^tK3}^Ux^l/>^Un— (peg6 0 0 
0) (cJ:D^«±^^;^)^^#^tc^Mtcjt^$n#. ^ 
LT >^ 31 y — ^i//^^ D D:t^;i/A:fe n n^f^ji/A^ffl 

DNAl^^»C05^^^SSI^<?^fc56lC«ffl$n^ (?^^ 

[0 2 9 1] #:tUr^^:f>l/:e*^F 2 0 0 pmo 1 ^ 
0. IMhUX-HCl (pH7. 5), 1 OmM M 

10 gCl2 . 6mM>^nhD hl/-r I ;l/ (DTT) . 2 

mM A T P ^^TST Y^^—^ 5 ^ffi 

4^. 3 7t:(?)MS'e4 5i^r«1u>K'ft:T^o HiSt^eo 
t:Ti o^i^Ffl^s^aT^il^^CcfcD^?Ih$i^^o 

[0 2 9 2] -*MDNA^U>K^b:tUrf^i^^l/^5" 
F2. 5 M 1 j:t)^^MA CO. 2MFUX-HC1 
(pH7. 5), 0. IM MgCl2, 0. 5M N 
aCl. 1 OmM DTT] 1 1 ^S^^»3 0 1 

0:^r^«?^T^. 
iSO [0 2 9 3] WVo^U'^m 1 0 ju. 1 
JUTS : 

18. 5 1 
pH7. 5) , 0. IM MgC I2 , 0. 

2. 0 w 1 
2, 0 /z 1 
P, dGTP, dTTP^lOmM) 

2. 0 jti 1 
1, 0 /z 1 
0, 5 w 1 o 

^ ^ymii^^y 7.n'y^ym\zM\\L't^ (g i u i^a 

s p 1) O 

[0 2 9 6] 10, 1. 3. PTRCH6 
y^X^ FpTRCH3^r^*U:^^^k:t5^FNo. 2 
T^«?ieS^ii:^o JlCDiffJSt-?^^K^nfe:/^X5 FtS 
pTRCHG c^iS^n^o r<Z)^^^||lC43ViT> 

*5^:^-if^n-Ft-'g>DNABa^Jc;Dn F>3 0 Oti^ 
ij>^>n F>;0^e.#jtnF>lc^ftL' (Gly3 0 0^ 
#lh3 0 0) , ^bTHinfl fflPS^gf?fBfi[l^i5l^tC^A 

[0 2 9 7] 10. 1. 3. PTUCH6 
±ffi??^^S^-g'tS'. pTRCH3C!)HindIII /PvuII 

BfM-^i:I)^pTRCH6OTvuII /Hindlll Bf^-^^S?) 
Hindlll /EcoRI T^©f bT^^^J^^ — p t Z 1 SUP^Sr 
X:/^-f ->>^^So T'^Xa FpTUCH6tirc!)J: 

[0 2 9 8] 10. 1. 5. pTUCH7 
:/^X^ FpTUCH2^:^*Urfp?^l/:t5^FNo. 3 

7??§^s^a$-&^o jicD*f*a(r?^^£^nfe:?^^x^FCi 

5(? PTUCH7 .Ji^^nSp :iC?)B?^^aEC*5V>T, Bgll 



—710— 



(31) 

59 

^jcon F>2 9 5/2 9 eco^^Ec^A^n^c ^(DM 

[0 2 9 9] 10. 1 . 6. pTUCHS 
:/^X^ HpTUCH2 ^:tU::f^:^l/::f*^HNo. 4 

4^5^^— if^3— FT^DNAiE^J(D3 H>3 0 4\tr 10 
(A s p 3 0 4^A s n 3 0 4) o iinmaqI«JgrBSfi 

[0 3 0 0] 10. 1. 7. PTUCH9 

T'^X^ HpTUCH2 &:^Urf>C:5'lx:t^HNo. 5 

PTUCH9 c^r^^n-^o ^^CO^^^StC^{.iT. 
>3 0 4^5TX/^^^>Kn H>50^^T;^^::::>n F> 
Jc^^bb (A s p 3 0 4^A r g 3 0 4) . [l^tCTaql 

[0 3 0 1] 10. 1. 8. pTUCHlO 

:7°5^X^ KPTUCH2 ^:tUrfX^lx:t^HNo. 6 

T^^^s^-fr^o ii(7)#mjc^^^nfc>^^x5 Hi^ 

pTUCH 1 0 ^^^n^o ;iCOS^^^Stc::feViT, Zi 
H>'2 9 9[^TXy^^^>n F>;O^^U>^>n FXC^ 
Ybb (Asn299^Lys299) , -^-bXH H>3 

0 ofi^u->>zi H>}6>^Tx/\°^^>i8zi \^>\zmt 

-r-S (G 1 y 3 0 O^As p 3 0 0) « Bglll ^»f?fBS 
[0 3 0 2] 10. 2, ^3.^U^^:j^— if^P — >C0 

1 . 1 \zum\.rz.^mhnm\znf^n^. 

[0 3 0 3] +^'>U+^:^'-if C DNA^D — ^p B 
SCucChtS imi^m) jO^SCDEcoRI jfA^Kf^:/ 
^XaFpTZl SUWtC^P — Mt-r-So ^(D^'DlZ 
UT#^n;'ty^X^ FS:pTUCU2 i:^To 

[0 3 0 4] 10. 2. 1. PTUCU4 
pTUCU2 ^:^Urf><^l.'::r-?^HNo. 7 X^^S^S 

^^^o z.(Dmmzm^^ntz:f^7.^v^ux^T\jc\j 40 

Ah^i^n^o ^(D^mMmz^^^^^X. BamHI MPfi^^f 

r^ri>(^f^t)DJryDU>^3-F'r'& (ai a 

l^P r o 1) o 

[0 3 0 5] 10. 2. 2. PTUCU5 

PTUCU2 ^:tUrr^^l/:t^FNo. d^x^i^^m 
^it^p ;iC!)frMtc?l^^$n:?^>^^X^ F^ipTUCU 



/^gB5p4- 2 2 9 1 8 2 

So iSg««tUTffifc:3F>;ef^TX/t^=F>K3F>Jc^ 
-fbT^ 2 6 8 ^ A s p 2 6 8 ) o 

[0 3 0 6] 10. 2. 3. pTUCUe 
pTUCU2^::tUzf5C^l/:^^FNo. 9 ^^^^S 

^it^p 2:cZ)ff«}Cj]^^^nfc7'^X^ FltpTUCU 

&)^>tcDNABa?Uc^>3' *n-FttgB^J0^«E (^n- 
^pBSCucCht 5CDX^ I^^^ F 981-986 

co^:^) \zmx^n. ^(Dm^t.\>x^^i^—vOYi 

[0 3 0 7] II. 2. ^)Vf}ir-^mm^&^ 
^yh (GTC=/\*U» ^PCR?*f::J::D#jJ:n H>T 

GAizmt-^^^o 

[0 3 0 8] c'R^im.^m^^no^mnmmmiz 

it: C7 2], [2 9] , Cl n o ^^frc. ffl 

(*BI:3;t.^:^j-/ FiH^y-i^:t-:^7) >^^comco^&;0^ 

[0 3 0 9] 11. 1. p C I B 1 0 0 5 B AVTPCT) 

^7^Vtf> ' i^-f:f ' ' :nu^ZyB> (A 

TCC) {CATCC#-^4 0 7 7 OCDTJC^ffi^nX^S 
^CO«.^;^tE P-A0392225 IZpffltCfH^^ 
nTV^S:/^X^ FpCI B 1 0 0 5B:;0>^m^bTfT 

[0310] T'^X^ Fp C I B 1 0 0 5B[1C aMV 

m^Xn2 2<Hc?)T^yi6;0^^}^SC7N«S«H^*T'g) 

3'An:^>^(;)^:^^>t^fiStt:/l^7'n-/3- 1, 3- 

^;^*:^-if^n-Ft-^o bizmm^n^^f&^xs> 

§:/^X5 FpC I B 1 0 0 5 B AVTRl5|s|^Cr)^;V 

^mmmf)^. ^fA^w^^Msn-F'rssH^jc!^*^-^ 

cof^ihP F>o»A(CcfcJD«tgWlc^:*^nTV>§o 

[0 3 11] J^T(D:tU::fy^i7U:t^]^^^FCRmmiZ 
^m-^n^ : :tU ::f 1 : 5 ' -GGG ACA CAC GTG CAC 
CTT - 3 ' :tU 2 : 5 ' -CTG TCC CAA ACT CCA CC 
A GAT CAC CCA AAG TTG ATA TTA TAT T - 3 ' 
3 : 5 ' -AAT ATA ATA TCA ACT TTG GGT GAT CTG GT 
G GAG TTT GGG ACA G - 3 ' :t U rf 4 : 5 ' -GCC TC 
C CCT TCA TCGTCC - 3' ^ l^:^^ F 1 (^U 

1 ) mhoiwm^mo:)±mz&mT^^)vti^—^j:> 

NAcoa-F'ft«*?[^coSH^]lcffi^-rSo rtUrfx^V 
:^-5"F3 (:tUr^3) t^SA^tX^#±n F J;I^'C 

*«*5H ^ n - ]^r^mm<D-mm < ^m^)vi:} 
if3^>/ii^ssrzi-H-rsiB^jcD3' ^m(Dmm\z$>^ 
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61 

COTSS<Dp C IB1005B(;5tml3' ^^KtCfig-T 

[0 3 12] 3 0C7)PCRSiJ&J^^fft)n^ : 

(1) y^-rv-(hLT::!*Ud'l^^rX:^Urf2^^rK 
tC^^^bTpC I B 1 0 0 5BS:fflV^€>PCR 1 ; 

(2) -f=y^^—t.l.X:t'}:d2:^^XS:^^}:dAf^^n 
{zmMhV^vC I B 1 0 0 5BS:ffl(/i^PCR2 ; 10 

(3) ':/^-r^-<hUT:^*Ud'l*J:r;:tUrf4>^^at 
tC^^<LbTPCR l*5cfcri^PCR 2H;i£:c7)^^»:&ffi 
l^i^PCRS. PCR3©«?Xlc?^2^COX5g^S^M^:fc 

[0 3 13] PCR3Hii£tC7)^^ft^SacI*5<i:miioI-T? 

^L.TT:^n-x^^;i/tc^D:^^$n^« 7 2 

[0 3 14] HpC I B 1 0 0 5 B^*(C|WIil 

§m*5j:t;j|SSPCR3gffjtJ;:-^S!S^1i:So SiS 

tC^ffl^n^o y^X^ Hp C I B 1 0 0 5 B:feJ;D^^p 
C I B 1 0 0 5 B A VTP^fl^Kfe^^nT^MJSaco— PA 

UT(Nicotiana plumbagini f ol ia) :/n h ^^'^X b CO^I 
[0 3 15] iiLtt^%^y^x^ Hi^^<7:>=^^:t— if 

^m^^i^(DUx 30 
mmm i 2 : >^^x^ f p s ch 1 0 (?:)«^ 

:/^X^ FpSCHl Of^. y^X^ HpGY 

1 ft'tCXT'^-r S/>^$nfc. ^VA^n— >CHN1 
7;^ei)^lCcDNA^n — >CHN4 8:^^^^cJ:'i). 

tC^^C aMV^-r;l'XC0 3 5 S^U^—^—^^XSm^ 

[0 3 16] 12. 1 : T'^X^ HpGY 1C0«^ 
T^^X^ HpGY Ui^K C4 9] (rtS«^nfcffitl5§ 4^ 
^^^^-pDH5 l;0^^^«$n^o y^^X^HpG 

Y 1 ^ H p DH 5 1 mz^iwmm^im^ 

[0 3 17] y^X^ FpDH5 l:O^NcoIT^if$n, 

n^o :ic7)<h#:/^>hTS^*iSmhoiu>:^j- (c 

CTCGAGG) (hjl^^n^o 

12. 2 : :/^X^ HpSCHl QCO^H 

:/^x^ H p s OH 1 ofi^^t^-if^n— H-r^e 



!^gB5p4- 2 2 9 18 2 

JiffiJceer^^^^r^— tfag^4 8©2 l*i*M) :fe 
^^^3 1 b pco^^$n^#n— FttiH?»J^. CaMV 
3 5 SlttlSSJl^:^^— P GY 1 C^BamHI/Pstl^ D— n 

[0318] pSCHlO (Di^m7i^Z-^f^rMWtmt.&s 

(1) 4^^:?— if5ie^4 8S:'g't^>>'yA^D->l- 
CHN 1 7^HindIII T^Wf^o ^*£T^5. 6kb 
CDHindlll ®T>t^^KfL. ^LTT'^X^ F p UC 8 CO 
Hindlll ^D-r:>^gB&|A|tcX>^^^>^>^b. 

X^ HpCHN6 B^^^fe-r-Sc 

(2) :/^X^ FpCHN6 S^EcoRI -CW^fb. 
ifn-F>fbM;^co5' TteS^-^Ci'^^-r^ 2. 5 k 

bKit^lHl#J::pUC8Jc^n-M[::r'&c ^fe^t"^:/ 
^X^ H^pCHN6 8^fHf?-r^o 

(3) T'^X^ HpCHN6 8S:PstITtmt:b. ^bT 
0. 5 k bPstI/ EcoRI ©rfr^^oTBtKi^Jg-r^ (-^ 

ne#:tcaM"rs) o ^^-tst^^x^ f^pchn7 

4i:fB«T^. 

(4) iife^'4 8<Z)te^(7>5' #n-H«;®^BamHI « 
HN7 4^««IJrHphIT?mt:Ls ::^tCT 4 D N A:;?^ U ^ 
tClPstl-e^grT^o Hphl/PstI l^>t=^*giL, -^LTHi 

ncii/Psti C7o: T?Sft^n;^c:/^x^ FpUCSI^ 

tCXT'^'f v'>^L-. p CHN8 7^^^^-r^o BH^Jft 
^co^, :gf*<DXS^pgc0Ffllcl/2 HincII^BfaBftcoS 
SiOt^t^nfc :i N ASB^Jtc*fT-5>#Rgfc<i: 0 

(5) pCHN8 7^EcoRI :fei:r«IindIII xmitV. 

^\^x^u—-y^^^^—v>\jc^ [7 0] n\z7.:f 

^y^'yytfT^. ^^KT-S^/^X^ FtipCHNS 8 t 

(6) c DNA^P — >4 8 (pCHN48) (?) 

1 k bPstl9f>t=£y^X5 FpUC8C7>Pstl^n-n> 
^gB'&I^tCX:/^-f S/>^1>. pCHN7 8^?]^^f 

(7) :/^X^ FpCHN7 8C0PstI»A«^a®»* 
PstlTfT'^X^ F^^BTT-6;i«i:tcJ:0i$1^L. -^LTp 
CHN8 8CDPstIg|5&lCX'/^-r>^>i^b, ^«<hUT 

if ^ a - F ^ ^^;^cC D N ABS^J ^ 
^^'rs:?'^xa Ft3:p CHN 8 9 t$m.^tx^o 

(8) -/-^X^ FpCHNS 9^;*tCBaraHI X^±\zm 

ikb, -^LTPstiTgE^i^wtci^i^t-r^o ^^s-r^i. 5 

«^^Ji^^:5^-pGY ir^lC^D->{t:b. pSCH 
if^rr— FT^DNAE^Jt^C aMV^D^— 

[0 3 19] mmmi 3 : fii^%a>^^x^FpscH 
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4-229182 



63 



64 



1 Q )H-\(D^^i-—^^imi^V^(DUX 

13. 1 : ^ nu^^'r—^^m&^W'<Dm.x 

^fyX^ HpSCH 1 OcoPstI»f>fr^KTcoPstI^>tir 

wmt^ : 

pTUCH6C0PstI»fit ^ pSCM3 
pTUCH7OTstIif>t PSCM2 5 * 

pSCHlO: 5'- GGA AAT CGA CTT TTA CTC OAT ACT AGT TAA -3' 

pSavf24: 5*. COA AAA OAT CTT TTA QTC OAT ACT ATG TAA -T 

pSCM2i 5'- GGA AAT GGA CTT TTA GTC AAT ACT ATG TAA -V 

pSCM23: 5*- GGA AAT GGA CTT TTA GTC CGT ACT ATG TAA -3 



* pTUCHSOPstlSfM- ^ PSCM22 

pTUCH9(7)PstriffM- ^ PSCM2 3 
pTUCH 1 OCOPstlllfit ^ PSCM24 



m^m:f'77.^v^ (pscHio) himiV^mci^x 

[0 3 2 0] 13. 2 : :^:x^U^^:h-ifggM^S#^ 

13. 2. 1. :/^X^ l^p S CU 1 

T'^Xa FpSCMl:^^60EcoRI /Bel lWr>t-fc^r;p 

TUCU4/j^6C0BainHI /EcoRI if^T-^. tSfeoXEcoR 

I T-wBfbfc:?'^^^ FpTz 1 8ui^tCi^7D— Mt-r 

:/^X^ HpTUCU7;^tfl^;7jl$n^« 
[0 3 2 1] HpTUCU7}0^ecDEcoRI /Ns 

ilBfit*5j;rJ^::^^X^ h*pTUCU6 55^?>CDNsiI/EcoR 
I SfM-^. ta^j-^TEcoRI T^»fb;t:7''^X^ HpTZ 

1 sup^lc^n-Mb-r^o :/^x^ HpTucul 1 
[0 3 2 2] :/^x^ HpTucu 1 1 ^':k\z^^xm ^ 

;^V>Tfflffe-:3TBaiiiHI /XbaIT^©rb7^:/^X^ H 
pGY IF^JCXT'^-f >^>ii^b. T'^X^HpSCUl 



i^?^ [0 3 2 3] 13, 2. 2. :/^X^FpSCU3 

T'^X^ HpTUCU7:;&^i5»(^EcoRI /NsilBT>T-^ctt;f 

pTUCU 555^^C7)NsiII /EcoRI ®f>t^, tufeoTEc 
oRI T^BTbfc:/^X^ FpTZ 1 8UFMJC^P-Mb 

t*^. ;::(7)j;5t:!:bx::?'^x^ FpTucul o;&t#e» 

n^o :/^X^ FpSCU3;^^*7'^X^ FpTUCUl 
0 CDXhoI/Bc 1 1»fit^^r>V^X ^FpTUCU7 OBg 
III /PstI»f>T-S:> mt)oTXhoI/PstIT«»fb/^y^ 
X^ FpGY l*5r^7D-r:>^r^^<h{Cj;i9?l^^^ 

iSO [0 3 24] 13. 2. 3. r^^X^FpSCU6 

T'^X^ FpTUCU6?&t, pTUCUl 0:;5^^COXhoI 

/Bcll»r>i-4t5.i:0^^p TUCH 1 0^^^(7:)BglII /PstlW 
MfeoTXhoI/PstIT^©fbfcy'°^X^ FpGY 

[0 3 2 5] :/^X^HpSCU3:fecfcr/pSCU6ti 

^:^fi^co:/^x^FpSCUi<hJ:bg^bT. i^Tcox 
^lxpf:?^FiB^J [5' ^3' ] ^^-r^S' ^SSWt^. 



TTGIgGA AAT GGA CTT, 



pSCU3: 
pSCU6: 



ATC CJGtr GAT 



L 



CTtItTA GTC GAT ACT ATO TAA 
^TTAGtcISaT act ATO TAA 



BclI/BglI«{S 



[0 3 2 6] mmMl 4 : p S CM^ j^ZJ^p S CUMIgS 4^? 
#ycQ-x;«ft^^^-|^^OXy^-f v>y 
14. 1 : :/^X^ FpC I B2 0 0<?:>«|| 

Z.<D-^^^ ^-(Dmm\t. PK2 [2] (7:)M¥#:Ta& 

^:i:S)cC5 6: t::wE«$nfc7'^x5 Fpt j s 7 

X^ F^fflKS*NarIT^»fb> ^LT^^rNpt 
^W"r^pUC4K [7 0] <7)AccI»ffrtC»«g$n^o 
^<D:^iii^m^^nrc:/^7.^ FpTJS75kanli 



[0 3 2 7] mm\z. ^ifc C5 3D \zmm^tix\^^^:f 

^X^ F p C I B 7 SEcoRV XWWrV. ^hXT^un 
^"t-U • 5^11. X:7rS/X>X COT i -y^^x^ F:0^e> 

cofeM^ ^ T - D N A JS#gE^J;^j: ;>< ^ 

Nos/Nptii m&i^^^zsvuc^vu>:^-mm^^t^ 

^iKEcoRV Bf>t^XhoIU>:^j— ii^^e-r^o 

[0 3 2 8] ^^T^mmm\rA\zxhoixmit^n. ^ 

bT^xX^ FpT J S 7 5 k ancoSall^SrSiBftt:!^ 

D->>fe;$n^o MS^sfe^d^^i (c^^n^^^f ^ 

y^X^ F^pC I B 2 0 O^hfESc-r-So 
[0 3 2 9] 14. 2 : pCIB2QQ |^^g)EcoRI jf 

7'^X^FpCIB200 ^SWfCEcoRI T«J»ft-^c 

:^\z&.T(DEcoKi mti^^m^nr^vc i b 2 0 0 f^sc 
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65 

pSCHl OCOEcoRI ifM- ^ PSCH12 
pSCMSCOEcoRI P6t>V ^ PSCM13 

p S CU 1 COEcoRI BT>t ^ p S CU 1 1 
pSCU3cZ)EcoRI iffr ^ PSCU13 

[0 3 3 0] IV. j^/tnT^Phy^XhTCO^giSm 

m [6 0] ^rz,\t C4 4] jcmai^n^^^fe^^o 
[0 3 3 1] mmm 1 6 : h^^x hoo^Msm 

C4 4] tclE«cD:;5)£t-fieo Tff :bn^. 

•T>-1 — JV 0. 4M 
CaCl2 14-3 0mM 
MES 0. 1% (w/v) 

6-2X 1 0« /mlT»^p 

[0 3 3 2] Z.CD:fUh:f^7.hmMm3ml^^^l 
5ml cD3g^L^W4^'C^SM*ttMS^ScD^]^ffi^cfc^y^^X 
^ l^DNAS //g^S^T^ C4 7] . Wc^m:. 
5^I/>^Urr— CO. 4Mv>r:h— o. i 
M Ca (NOa ) 2 , pH7. 0^(D40% (w/ ^(9 

v) PEG600 0] 0. smi^M-^mizmmi^. ^ 

Sl^m CZ Pflanzenphysiol, 78:453-455(1976); Shi 11 
ito «(1981)] 4ml^mnV. ^VXm^L^%^2 4m 

[0 3 3 3] :/P h-Z^x hcD^v^y hj^^e^acSf 
^rz^\Z. Wd&mWi C4 4] (5, 4ml) ^^kizm 

S (*9 60-100Xg) o Ji^^co— SB^5f^^^<4^ 

f-^o i>S'J^n7t:/nh:/^xh^^J9co^:^4'(cS« 

[0 3 3 4] -n^^Z:^ . y;i/An^r:7^UT(;):7°n h 

T'^X hCOT'^X^ HpC I B 1 0 0 5 B*5j:r/pC I 
B 1 0 0 ^BAYTFXiDmm^mU^M CI 9] IZ^ 

^^m^ntz \^^)\^^^\ (r>:f3mz'^-:>xnt^n% 

^« 50 



!^gB5p4- 2 2 9 1 8 2 

eg 

[0 3 3 5] V. ?l^gSjai:fecfcrJCh^>X>^j:r:^y^« 

>XCD^7C-^^3^"'Tg>^!g^ai 

-hcD^JSWl 4fcf3«$nfe=7C^^:^-&KToo;&^* 

4 4 0 4ttP^JC?I^Me«|*r^o T^DA'^^^U • ^ 
3.p<:7r->X>XLBA4 4 0 4*tiT-DNAMJ^^ 

*T i T'^X^ F^^ty [2 4] o 
[0 3 3 6] T:$^nAi5''T-U'i7A • ^a-;<:7T->X>X 
LB 4 4 0 4«^^MG/'LiSit& [VI !:«#«] 5ml 
4><^— «feJS«l^tt»3 Ot:<DM«T^«-r^o MG/LS 
flfi2 5 Om 1 ^:ine>0 5m 1 CO^gfe^HIS!* ^C^JO 
^bT^#:cOA^y5"^^^^iSOD=0. 6 (6 0 
Onm) 7j?^^#^n^^T+^lC^^T^o *V^T«^ 
8 0 0 0 X gXCOj^.i>:y^g|tCj;D^56, -ebXMG/L 
5 m 1 FpJcS®«*r'5o ;iC0MJiajffi«SS2 0 0 jEZ 1 
^MG/LS;*4JO^^y'^X^ FDNAO. 2/xg;^cr: 

v^b 1 M g<^«ML'. -ebTt3)o< nv 
^^T<rt- F^-r T^x/x^y-;^^gtpT.%M?^«T 
^3^rBisfcM-r-^o MG/LS;^2m 1 ^:;^j3'^sp-r^o ;i 
(DmmwL^)!K\z'^ ^v.(Dimx2u\i-^\^'^m^%w^ 

Q/\.'^mz'mim\y. (y>^v-r>^> 

10 0m g/m 1 ^^t?MG/L:>^l/-F) _ht;iS<o 
MSJ03DX— fi3 0r^T2?5:V^L'3 ^mzW^^. 
[0 3 3 7] g|$SWl7. 2 : y^nA^^^-U^A - 5" 

>c :7 y >-x>X(Z)— Jl^^ ji^— xc?:)ji^gfea 

7C^^^^-^, t r a«!tg^if^)?^7^^X^ F?^*T^ 
:^]^ffi^;^A-*^fflV^TH^32?i^ [5 2] tCJ:DT 
^n;\^^5=-U^A • 5^n-;>C:7Tv'X>XLBA4 4 0 4 

X^FpRK20 1 3^'§'t^:A:aiffiBHB 10 1 1 Ta& 

[0 3 3 8] T^D/t^5^T-U^A - >^r'>X>X 
LBA4 4 0 4«^U:7TAt!v'>2 Omg/l*5j;lCK 
X hl/:/FV-f v>5 0 Omg/1 ^^tJLBigit&4> 2 
8*CT— iift««$nSo :*:IB»BHB 10 1 l:fecJ:r;^ 

1 ^^tfLBiSSfift»3 7t:T— l!ft»«^n^o iin^CO 
*^l«#lm 1 ^8 0 0 0 XgX'3S.tL^«^fiL> 1 m 1 c^> 

Ma7K^;^i5i omMMg SO4 xmB\^. srXjS^t^i' 
itb, ^br 1 0 0 M 1 coTK^fdf^Mg SO4 ^if^pf'Er 

^MMt^-i)*. LB@#:S;Nfi^^t^:/W-h^4^[li{Ci> 
tt-S. iin^©4|^llrCD5^C0 3l^p[(C:feV^T2:i>O^ 
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20nig/K X M/:/hV-1'>->5 0 Omg/ 1 

[0 3 3 9] ^iSgjl 1 8 : ^zij^r^ - ->;p^x m X 

:7T>'X>XLB A4 4 0 4t5|c (pSCH12;pSG 

L7) ^UyrAb"v>2 Omg/ K 7.VV^V^^ 
S>> 5 0 Omg/ 1 :fecfcr;:;?J:^'T'1' v'>2 5mg/ 1 T iS9 

s<t^n, dH5. 6tras^^nf^i^;^^^>KS«^ 

*2 8T:T-Bfeig^t"^o *53. 3 X 1 0^ MfS^-B-^r 

^f^[^r:zi:^T:^ • ^ A:^JAc?)aSiaa/N/t:^4 2 5co 
WMW^-(7.^ (ttgSmm^^cViUl 0mm) y)t5 4J^W 

S«^n^o 5^^x^^;*:tc;©«ig>^i^e>i^*u. WM^ 

^-^trfiS 10 0 mmCD^ h U mzWt^ 
[0 3 4 0] i^OO^^^j^^^i. l%*^(DIFCO) 

(i^tiayx./—JVUy H ; 5mg/ 1) ^^ZSm^^ 
Sffl:^;-f^^> (0. 3mg/l) :^^ZSa-^y^Jl 

mm (2mg/i) ^^mr^^m C3 3] jcjc^x* 
mm (3 0ml) t^^u^o ^(DM^mm (jmmA) u 

-n^^T:^ ■ 5^A:^A(7>HSlBraA7^•:^4 2 5 Cl 2] 
(No. Xi^VvV^yum Tfit^tlTt^^^o -hIB 

[0 3 4 1] 4 8^^^. ^^mm<r>tz.mz. m-tm. 40 
-r->>i 0 Omg/ 1 ^-g'^-r^)i*?«fl& (^ft&B) ± 

2 5t:^J;tKtfi:3t (8 0 1 0 0 m T-Y > 

[0 3 4 2] 4t^\^^vsm(D^mm'i^. ^«>tJ0^^^^ 

C (0. 6%yy( hT:»-^^m^^^i^m) 2 5ml 



!^gB5p4- 2 2 9 1 8 2 
0;^ViU 1 0 0 jLtT-f >'>a.^-f ><^)K?tffi^»?fr 

i^c^i'^b2MM^ffi^ti«^ji^^-r^p 

[0 3 4 3] VI, h ^ >x V jir: y :^ffi?^;^^^cD^tlt 
(A) ^iBiaMfficoMg^WaEBJ 

mmm i 9 : ?ggfeM^n/c:/p h:/^x ho^^^ 
0. 3tc#i!tciaasnfcirSfeicfie^Tfft)n^o 

[0 3 4 4] 19. 1 : 4^5":^— if Sft 

m^fEm^±m^^\z^^nm^o 

[0 3 4 5] Z^tllzMV. ^/^Zi^^^-']f(D^X(Dm 

mm\t^uy h^^u±m^<Dm:^izmv<-m^^nrz, 
-"xfiis^i^cD^mmfsimMummcD^rmmoymm^mz^ 

^:«^^PSCH10> PSCM22, pSCM23 

*3a;t;^pscM2 4coS'&, ^uyh^(D^^i—^m 

mtMm<D^(D\z]t-<3-4mm^\ v^^vf^f)^^^. p 

SCM3<DJg'&. ^W-/ ht|^CD^5^:^— tfffim3:3 5% 

rc»^^^nx\^^^a ^rL»^u^^:^-if«ii«rpsc 

Ul. pSCU3 43cfct;^pSCU6 0:S^. -^l/^y htt^ 
CD^^:^-ifffitt^^Mfl^Jcit^T 10-20 xm-^fcl^ 

(p S CU3©»^fS4<7):7r^t5^— T) iSVio *1(C 

^^nfc^:Sl'^'>xx3^>:/n>y hcoM*(cJ:OlS^^ 

n^o ^:x^u^^i--^mmmzM'r^^j:.::^^y^ 
uyhy'—^^u. m^\t. pscui (m^my (om^ 

\zu::::<^r^^(D^^^-^^mm^m^nTc:fu 
yXh^lZ^fE-r^fcnx^^cD^zMl^. pSCU3*5 

\zm\^^^'^±-'^mm^^^^z.t^m^f)^\z^hx^^ 

[0 3 4 6] 19.2 : 
^t!Ig>^nh>^^xhT^en]^M* (|gl0#flg) 

[0 3 4 7] mm^^i^m^Mm(Dmmm (p c i b i 

0 0 5 3) xm^z.t.fi'^x^. z.cDm-^. v^Ph:/^X 

4»(c*>«^$n. ^nmzmm.(Dmmp^\ziEm\z-jj\^-^ 

[0 3 4 8] L't^vf^tf^i^. cMmmm^^^^^^ 
f)\ ^fsmt^'^Tdmm^ (pcibioobbgvt 

p) mmm^n^M'^. /3-1, 3-^)Vio^-^fAm 

mmm^iz^m-^n^o 

[0 3 4 9] mmm2 0 : Mm.^m.^ritcm^(D^m 
\z^x>i^m^n^. 
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[0 3 5 0] 2 0, 1 : Wmfm ( I C F) <Dm\i^ 

0. SMvafl^^tyhUXHC 1 

MgC 1 2 
C aC I2 

[0 3 5 1] ^r^. 5 OmMi^X^KSWflJ (pH5. 

[0 3 5 2] ^^<^«?i*-r^ci:JS«sKi^^^^sa-r^c 

0 0 0 xg) *5j;rX1g:ia (4t:) Tl O^H^^L> 

[0 3 5 3] 2 0. 2 : mm\H^>n^mm6^<Dmm 
2 0 , 1 \z'^'^^^m^ntcmh^mznm(Dmmm 

[0 3 5 4] 2 0. 3 : tf fett<D^fe 

2::)cofflffl«fpc?:):$'>/l^S«S{i:/^^y H:7:t--Ffe 

[0 3 5 5] 4^5^:^-'ifffittttiSt#fjSiJ (hU^'^^A 

^$n#^ [5] o ^ nu^^^-^iwM^mmzti'^ 

MMW^mmznr:h^mm^\z^^trc^^^o 
[0 3 5 6] mt^xz. ^nv^'y:Ah^^nmm±i^ 

c EC a& § ^ ^ >^ H Sf >t 

mm(DmM\zm%m\z^'f'^-'^^^\^^n^(D\zmm 

^^^LL^^^c ^^\Z. PSCM22. PSCM23 
e9ttgHM;^^^^:bnTV^'g>fcJ:'^« (pSCM3 ; pSCM 

1 3) , ^(Dt,'^\tMi^mz^^^^^^'i-—^(Dim 

[0 3 5 7] ^iE>\z. z.ti^(Dm^\zm'^\,^x. 
tc^^DNABB^j:<?t. ^m\zmB^n^^^^—^9> 

n^wtimmmm.. ^^^< \^^hjEtimmmzun^ 
n^sajtST (^:x^ru^^i^-ifiieT; pscu 

3 ; PSCU6 ; pSCUl 3) JCMf^nJfgtCjSM^n 



36) #BB^4-2 2 9 1 8 2 

CpH7. 8] 2 5. OmM 
1 0. OmM 
1 0. OmM 
H (PMSF) 0. 5 mM 
5. 0 mM 

10 [0 3 5 8] (B) mMm^(oummmm 

^jfeM2 1. 1 : :/Ph7^^xhg)^ai {-xm C4 2] 

3umm&m^mm^\zxfi^o ^^^mt-i^si^m)^^ 

<Z)«SO^^ (-r?^j:t)'^. 1 U h;i/{cML.. NaH2 
PO4 •H2 075mg. CaCl2 •2H2O450 
mg, KNO3 1 2 5 0mg. NH* NO3 12 5m 
g. (NH4 ) 2 SO4 6 7mg. MgS04 • 7H2 
W 012 5mg) :feJ:r/V>r:h— ;i/8 4 g. pH5. 6 
^^Wb, :gSE^^5 0 OmOsmfdSS^^nTV^^^o 

^XzmMm^^nxSb O OmO smLts.^^^\Z^y::::^Y 
— ;l/7 5, ^ Q^^t^) ^\zo, 4%virnif-rAR 1 

t^^\z. mmt'^rz.2^(DmMm&xM^mm^ti. ^ 

bTtJTj&^lCffiidbT (3 0 -4 0 r pm) 2-3B#M 
[0 3 5 9] ^Uh^'yT.V^l 0 0 }JLmy>( )V^—\Z 

Mb. ^v^^^Mcoo, ^uyBmx^^<o mmw.^ 

1 5m 15S^lL^WJC7^b. K3M2m 1 CDHJ^SV^. -^-b 

^#ffl:0^^®5llC^D^*b. K3MT#«^U -ebT 
7 0 0 gTl 0 4>P5©^.L^5)'|»tCct«9^Si-§o ^^t^^ 

40 nmm^^o 

[0 3 6 0] 2 1.2 : MjacO^Bt C8D 

tc^paibT) 

2 0 %:7^ ;U^W(^K 3 Mig^ (pH6. 5) ^\Z 

yn hy^X h^BMS-r^o ^co5'fec?)2. 5ml^ 

^^L^mzm^v. 'A^^xj^y(Dmm<DTsmmxm'^ : 1 5 

^-^^n— ;i'2m 1 , DEAET^^^Xh^> (pH6. 
5) 7mg ; 1 0 % ^7^ n-;!- 2 m 1 , gt^'x^Xh^ 
> (pH8, 0) 3mg : 6%>^^n-;l/2ml, «EK 
T'^Xh^>(pH8. 5) 3mg ; 0%:7^n— ;V 
5(? (pH8. 0) *54ml tfV>tcTS) o ^1 
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coW^^'t^P— iJ^- (SW4 1. 14, n>hD» 4« 

TS?0tC3 5 0 0 r pmTl 5^>rBl. '^LT:;^[C4 0 0 

0 0 r pmT 1 0 h^m^L-^mt^o mM^mwz^ 

[0 3 6 1] ^-1J-}^^m C7] tCt^oTM^^n 

[0 3 6 2] m4.\z^^nrc^^'r-^fitmi±(Ditmt 

m2(Dm^^M^n^o :/^x^ Hp s CMi 3*;?tli 

p s c u 1 1 i^^ti^nMMmm'^tirzmmu 13.4 

43ci:rXUll. 4. 2(7:)^^. if(^^?i^:^:Ot;t^,^ 
n. y^x^ Hps CHI 2^rcjipscui 3 

3. 150:®^. mm[Hm^'f)m^mz7^^nx^^^o ^ 



72 



hMi3, 4com'&tc^S^;^^SettlcB8iSt-'S>i^^^ 
[0 3 6 3] fflife#:M 1 0. 7. 4^J:O^U13. 15 

[0 3 6 4] 1 ^rz.\t^nu±(D^m^mm^0m^i)^ 
ft. 

[0 3 6 5] wte 



:/^X5 H 




«K»^(ATCC) 


pBscucchi/cliitinase 


1988^12^ 29 H 


40528 


: pBSCucChtS) 






pBSGluc39. 1 


1988^12^2913 


40526 


PCIB1005B 


1990¥ 3^130 


40770 



[0 3 6 6] mm^^zmmm. 



mmA 








NH4 NOs 






16 5 Omg/1 


KNOs 






19 0 Omg/1 


C aC I2 • 


2H2 




4 4 Omg/ 1 


MgS04 • 


7H2 




3 7 Omg/ 1 


KH2 PO4 






1 7 Omg/l 


Na2 EDTA 




37. 3mg/l 


F e S O4 - 


7H2 




2 7. 8mg/ 1 


Hs BO3 






6, 2mg/l 


MnS04 • 


4H2 




2 2. 3mg/l 


Z n S O4 • 


7H2 




8. 6mg/l 


K I 






0 . 8 3mg/ 1 


N a2 MoO 


4 • 2H2 0 


0. 2 5mg/l 


C u S O4 • 






0.0 2 5mg/l 


CoC I2 • 


6H2 


0 


0. 0 2 5mg/l 



30 



3 0. 0 g/ 1 
0. 4 0 Omg/ 1 

10 0. Omg/1 

0. 3mg/l 

2. Omg/1 

5. Omg/1 

10. 0 g/1 



7 5mg/ 1 



L-:/ox 

K 3 umMSm^^M C5 0 OmO sm : pH5 
NaH2 PO4 ■ H2 O 7 5mg/l 

CaC I2 - 2H2 O 4 5 Omg/1 

KNOs 1 2 5 0mg/l 

NH4 NO3 1 2 5mg/l 



5 0 Omg/ 1 

40 igftfiC 

^P7t>:y^U '^AfflC!>MG/LJS:N5 
5 0% 

■h*fl& CHolsters^(1978)] 5 0% 
6] (NH4 ) 2 SOi 6 7mg/ 1 

MgS04 - 7H2O 125mg/l 
V>:zh— ;i/ 8 4g/l 

W5ig^ 

5(? NaC 1 15 4mM 
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C a C 1 2 • 2 H2 O 

KC 1 

pH5. 6-6. 0 

TT^^IR I 



MES 
KNOs 
NH4 NO3 
NaH2 PO. 
C aC Iz • 
MgS04 • 



I - H2 O 
2H2 o 
7H2 o 



1 2 5mM 

5mM 
5 mM 



15 4. 0 g/1 
0. 5 9 g/ 1 

2 5 0. Omg/1 

2 5. Omg/ 1 

1 5. Omg/ 1 
90, Omg/1 

2 5. Omg/1 
1 3. 4mg/l 



74 



10 



EDTA 

NP - 4 0 

EDTA 
TEiBiffia^ 

hUXHC 1 (pH8. 

EDTA 
SSC 
NaC 1 

(pH7. 0) 
[0 3 6 7] 



0) 



0. 



4-229182 

1 OmM 

1% (v/v) 

8 9mM 

8 9mM 
2mM 

1 OmM 
ImM 

. 5 4mM 

1 5 4mM 



(NH4 ) 2 SO4 
TENPMffijg 
hUXHCl (pH8. 0) 10 OmM 







:7^n b 






ncat/^Tf + S D 




.07 


.01 


.81 


.04 


pGYl 


.10 


.00 


.81 


.02 


pSCH 10 


2.05 


.05 


2.95 


.08 


p$CM3 


2.10 


.09 


Loe 


,01 


pSCM22 


1.64 


.10 


2.59 


.04 


pSCM23 


2.65 


.34 


Z64 


.14 


pSCM24 


1,55 


.03 


2.12 


,52 


pSOJ 1 


.70 


,02 


.76 


.01 


pSCU3 


.38 


,02 


.87 


.05 


psaj6 


.87 


.0? 


.92 


,04 



a2 : h'^y7.z^:czzy^mm\z^n^^nn^^^-^m^ 



mm 



paB200 
paB200 



pSCH12 
pSCH12 
pSCH12 
pSCH12 MIOJ 



Ml 0.2 
M10.3 
M10.7 
IJ3 

pSCH12bi^l0.16 



pSCH12 M10J8 



pSCM13 MIS. 
pSCM13 
pSCMlS 
pSCM13 
pSCM13 



CIO 
CIl 



,2 

M13.4 
Ml 3.5 
M13.6 
M13.10 



[ mm] [w-^- ] 



mg/ml ncatM ncatAng ncat/gFW 



4.00 
1.87 



8.9 
6.7 



2.2 
3.6 



0.30 
0.61 
2.26 
2.07 
2.26 
1.87 



72.6 
229.2 
233^ 
342.6 
261.5 
252.2 



245.1 
375J 
103.3 
165.9 
115.7 
134.6 



0.85 
0.89 
0.64 
0.60 
0.44 



299.2 
196.6 
133,4 
160.9 
1.8 



351.3 
221.9 
209.2 
270.4 
4.1 



44.3 
33.3 



363.1 
1146.1 
1166.2 
1713.1 
1307.7 
1260.8 



1496.2 
983.2 
666.S 
804,6 
9.1 



[ mm] [irft-f ] imn 



mg/ml ncal/ml ncat/mg ncat/gFW 



0.28 
0.18 



3.0 
1.4 



10.5 
8.0 



0.38 
0.39 
0.19 
0,21 
0.17 
0.46 



127.7 
41.3 
39.2 

108.9 
43.4 
46.3 



340.0 
104.6 
207.3 
5161 
249.7 
101.3 



2.55 
2.31 
2.18 
1.81 
0.42 



2462.1 
1922.0 
158L5 
1584.9 
42,2 



964.6 
830.6 
724.9 
876.1 
100.5 



25.5 
8.3 
7.8 

21.8 
8.7 
9.3 



492.4 
384,4 
3163 
317.0 
8,4 



%mlCF 



I % 
1 % 



7 % 
1 % 
1 % 
1 % 
1% 
1% 



25% 
28% 
32% 
28% 
48% 
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(39) #BB^4-2 2 9 1 8 2 

75 76 







ICF 








mg/ml ncat/ral ncat/mg ncat/gFW 


rngTml ncalrtml ncat/tng ncal/gFW 


9E»inICF 


paB200 


ClU 
Cll 


4.0 .8 .2 .10 
L87 .6 .3 .19 


.28 3.1 11.2 .28 
,18 ,90 4,9 .45 


74% 
71 % 


pSCUll 
pSCUll 
pSCUll 
pSCUll 
pSCUll 


un.i 
un.2 

U1I.3 
U11.4 

U11.5 


3.77 3.4 0.9 .84 
Z15 2,1 1.0 4.72 

,83 1.70 2.06 2.59 
.11 .19 

.37 1.06 2.89 1.57 


.19 39,6 207.4 18,06 
,32 39,3 122.4 8.99 
.20 1Z86 63.63 7.50 
,86 .37 
.21 11.68 56.41 4,92 


96% 
66% 
74% 
66% 
76% 


PSCU13 
pSCU13 
pSCU13 
pSCU13 
pSCU13 


U13.1 
U13.2 
U13.3 
U13.5 
U13.15 


1.98 4.5 2.3 2.75 
.49 2.19 4,50 3.71 
.48 5J9 12.12 9.53 
3.85 17,8 4.6 2.64 
1.98 ,67 .34 1.35 


.18 4.2 23,0 .48 
.29 4.94 17.01 2.01 
,19 L27 6,82 .69 
,20 2,5 12.0 .43 
.13 1.10 8.19 .22 


15% 
35% 
7% 
14% 
14% 



S4 : h^>;^>?x— 5;i^lfi«®:/^^:/^xh^c*5^t-5^^:^-iffStt 

















[mm] 


[+=H-i] 










[%] 






mg/ml 


ncat/ml 


ncat/mg 


mg/ml 


ncat/ml 


ncat/mg 


% 


PSCH12 


MiO.4 


0.98 


153 


157 


0,13 


22.6 


173.7 


111 


p5CM13 


M13.4 


1,19 


183 


153 


0,23 


4.5 


19,2 


13 


pSCUll 


Ul 1.4.2 


2,40 


10.2» 


4.25 


2.13 


0.23^ 


0.11 


2.6 


pSCUlS 


U13,15 


0.75 


24-4* 


32.5 


0.25 


12.0» 


48.0 


148 
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(40) #BB^4-2 2 9 1 8 2 

77 78 
*5 :^^:?--ifia*±««d^S<D?BmiH«M»tc:fett^iMffl^ 











7. 4) 








/I 0 = 
















8 9 


8 9 


10 0% 




6 6 3 0 0 


7 5 10 0 


113% 












2 6 4 0 


17 0 


6% 




2 7 


<4, 5 


<1 7% 






(««U13. 


1 5) 








/I 0' 


mffi/1 0^ 














5 9 


5 9 


10 0% 




1 2 0 0 0 


1 2 2 0 0 


10 2% 










7x-h-fy;<^-if 


4 9 0 


9 0 


18% 




6 2 


<2. 2 


<4% 



a : B*K*H.Tp cat. S8lt*t*tUT/i g 

b : Q!-V>/v-^^— ff 1 0 0%tCjtfL-T«*^Snfc« 

WttCD^ (SKanR: 1 K a n SAt^l^sn^) 







KanR 


KanS 


pCI B2 0 0 


C2 










C4 




3 9 


1 1 


pSCHl 2 


Ml 0. 


3 


2 7 


1 2 




Ml 0. 


7 


3 6 


1 4 




Ml 0. 


1 3 


3 9 


9 


pSCMl 3 


Ml 3. 


2 


3 7 


1 1 




Ml 3. 


4 


3 9 


1 4 




Ml 3. 


7 








Ml 3. 


1 0 


2 4 


1 2 


pSCUl 1 


Ul 1. 


3 


3 3 


1 3 




Ul 1. 


4 


1 5 


3 9 
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m.1 : h9>Xi7xz:y5^«[«fO«ffiO^}'flf 
(Kan R««»3eHT&ti£afe$n&) 





^ It ^ 




rag/ml 


ncat/iiil 


ncat/tCLg 


pQB200 




n 1 


^5 '77 














21.7 










1 m 
Z.Ul 




zl.l 




C4 


04, i 


2.88 


8.3 


2.9 






C4,2 


2-82 


9.6 


3.4 






C4.3 


2,15 


6.1 


2.8 






C4*4 


2,66 


7.2 


2.7 


pSCH12 


M103 


Mias.i 


1.59 


143A 


152,8 




MlO-3.2 


1 82 


179,0 


98.3 






MIO.3.3 


2^6 


212!4 


71J 






M10,3.4 


1.80 


163.9 


91.1 




M10.7 


MIO.7.1 


1,92 


196.5 


102.1 






MIO.7.3 


L72 


148^2 


863 






M10,7.4 


2.23 


112.5 


50,5 




M10.13 


MIO.13.1 


2.81 


283,6 


100.8 






MIO.13.2 


2.52 


217.6 


86.5 


pSCM13 


M13.2 


M13.2.1 


1.43 


330.1 


231.4 




M13.2.2 


1.03 


8.5 


8.2 






M13.2.3 


2.15 


65.9 


30.7 






M13.2.4 


L15 


lA 


-9 




M13,4 


M13A1 


1.78 


332.7 


186,7 






Ml 3 A3 


2.86 


357.8 


124-9 






M13A5 


L14 


ILD 


9.7 






M13.4,6 


1.64 


324.7 


198.6 




M13.7 


MI 3,7.3 


2,60 


259,3 


99.9 




MI3.I0 


M13.10.I 


L83 


235,1 


128.6 






M13J0,2 


2,89 


153-1 


52,9 






M13,10,3 


2.53 


5m.9 


199.3 



(Kan R*i«J7S:tt*SiK»i5 nfc) 30 





^ liS ^ 




rag/ml 


nc ai/ml 


ncat/mg 


pClB200 


C2 


C2.1 


2,77 


4.40 


1,59 






C2,2 


2.23 


4.06 


1.82 






C2.3 


2.01 


4.95 


2.46 


PSCUll 


U11.3 


Ul 1.3.1 


2.52 


7.38 


2.93 






UH.3.2 


2.14 


7.69 


3.59 




U11.4 


Ul 1.4.1 


1.87 


35.58 


19.05 






U1L4.2 


1.81 


46.75 


25.77 




UlLS 


Ull^.l 


230 


6.95 


3.02 






Ull,5.2 


2.79 


13.88 


4.98 



S9 : h^>Xi?a:-^yi7Fl««JtC*5frtS^:x'>U^5^:J— ifMft 



!^gB5p4- 2 2 9 1 8 2 

80 



—721— 



(42) #58^4-2 2 9 1 8 2 

81 82 







ICF 




mms wm mm 


mg/ml ikcatAnl neat/nog ncat/gFW 


mg/ml ncat/ml ncat/mg ncat/gFW 


% in ICF 


pClB200 C4 C4.2 


3.11 5.10 1.64 6.80 


.10 .50 5,30 ,28 


74% 


pSCUll Un.3 U1L3.2 
pSCUll UU,4 UllAl 
pSCUn U1L4 UIL4.2 


1,49 1.10 .74 2.90 
1.63 13.70 8,40 37,80 
1.58 11.60 7.34 37.10 


,24 26.67 111.12 18.06 
.56 19,07 33,99 8.99 
.31 12.86 41.76 7.50 


96% 
66% 
74% 







PCIB1005B 

pC I B 1 0 0 5BAVTP 





[0 3 6 8] ##jtiK-K 
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B. Boudet AM aiuj. AliJ^ert S, MetH. Bngyinol. 14 B; 74-Sl (19873 
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I 4, Fslljc t5 am* MeinsFJt, Planta. IfiJi 423-42B a9B5) . 

1 5. Ezanlt G et ai, Cell. 31; 265-294 (ISSO] . 

L 6. Gardoec RC et al, Wacl . AeidE Rea . , 9 : 2871-^889 USei) . 
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2 6. 
Z 7. 
2 8. 
2 9. 



S 1. 
S Z. 
S 3. 
3 4. 



3 7. 
3 8. 

3 9. 



A Q. 
4 1, 

A 3. 
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4 6. 
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A 8. 
4 9. 
S 



5 2. 
5 3. 
5 4. 
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6 2. 
B 3. 
6 4. 
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85 

mm 

CGN/AGR TCN/AGW TTY GGN AAY GGN CTN/TTR TTR/CTN GT 
N GAY ACN ATG TAA 

Arg Ser Phe Gly Asn Gly Leu Leu Val 

Asp Thr Met End 

[0 3 7 0] mmm^: 2 
mmom^ : 3 9 

10 

: — n^T:?- ■ :$^/t*A(Nicotiana tabacunO 
^n— >^ : PCHN4 8 

AGG TCT TTT GGA AAT GGA CTT TTA GTCGAT ACT ATG TAA 
Arg Ser Phe Gly Asn Gly Leu Leu ValAsp Thr Met End 

20 

[0 3 7 1] mmm^ : 3 
mm(D^^ : 3 9 

IH^Jc^a^ : niRNA:;^)^^COc DNA {:t^J U:t 

mm 

: :z.zi^y^ • ^$^/^:^7A(Nicotiana tabacum) 
^n— >^ : p CHN4 8 

: mm}H^<D^'^^ >n^m^^(Dm^\zmmr^^ so 

i^^i-JV^ F ^ n - H ^ 

AGG TCT TTT GGA AAA GAT CTT TTA GTCGAT ACT ATG TAA 

Arg Ser Phe Gly Lys Asp Leu Leu ValAsp Thr Met End 

[0 3 7 2] SH^J#^ : 4 
BB^JCOS^ : 3 9 

BH^jCOa^ : mRNA:;5^e>CDc DNA (:t U rf:5? 40 

mm 

: nr^^r:^ • ^^A:^;A(Nicotiana tabacum) 

^n— >^ : PCHN4 8 

z^t^^Jl^^^- F Ff^ 
BH^J 

AGG TCT TTT GGA AAT GGA CTT TTA GTCAAT ACT ATG TAA 

50 



!^gB5p4- 2 2 9 1 8 2 

86 

Arg Ser Phe Gly Asn Gly Leu Leu ValAsn Thr Met End 

[0 3 7 3] mmm^i 5 
mmcom^ : 3 9 

SB^lJcoaM : mRNA:^>^COc DNA (:tUrf^^l/:t 

mm 

: - • :$^A::^7A(Nlcotiana tabacum) 

w&<Dmm. 

^P— >^ : PCHN4 8 

F^n- FT^ 

AGG TCT TTT GGA AAT GGA CTT TTA GTCCGT ACT ATG TAA 

Arg Ser Phe Gly Asn Gly Leu Leu ValArg Thr Met End 

[0 3 7 4] : 6 

BB^JCOS^ : 4 0 

E^JCOa® : mRNA:;0^f^cOc DNA (:t U rfp? ^ 

mm 

: nn^T":?- • ^n;^A(Nicotiana tabacum) 

m.m<Dmm 

^D— >^ : pCHN4 8 

A/T GAT CTT TTG GGA AAT GGA CTT HAGTC GAT ACT ATG 
TAA 

Asp Leu Leu Gly Asn Gly Leu Leu ValAsp Thr Met End 

[0 3 7 5] mmm^ : 7 

E^JCDS^ : 3 0 

mmcom : mm a^^zf^-^r^T^ /m) 

ffi^J(7)a!lS : mRNAyj^^^COcDNA (:t U rf5? ^ 1^:^ 

^ \^w^^imm^mz^nmmstm^'^f^) 
mm. 

: -n^^Ti- • 3'/t;^A(Nicotiana tabacum) / 

\M.m<Dmm. 

^D— >^ : PCHN4 8/pBSCucCht5 

: mm^^(Dm'^9yn^m»^o:>mmzmm'^ 

ATG GGT GAT CTT TTA GTC GAT ACT ATGTAA 
He Gly Asp Leu Leu Val Asp Thr MetEnd 
[0 3 7 6] : 8 
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4-229182 



87 



mRNA;0^^COc DNA (Sd?fJ#-^ 



2iC 



^/t:;^A(Nicotiana tabacum) 



iE^Jc?>S$ : 2 1 

mm. 

^U — y^ : PCHN4 8 

mm 

CTT TTA GTC GAT ACT ATG TAA 
Leu Leu Val Asp Thr Met End 

[0 3 7 7] mmmn: 9 

mRNA:;^j^e>COc DNA (SS^JS-^ : 2\Z 



^/'?;^;A(Nicotiana tabacum) 



88 



^U — y^ : p CHN4 8 

y 5^ H ^ n — H -r ^ 

GGA CTT TTA GTC GAT ACT ATG TAA 
Gly Leu Leu Val Asp Thr Met End 
[0 3 7 8] SB^J#-^ : 1 0 

E^iCDfi^ : 3 8 5 0 

10 mm<Dm : mm i^^z^m^^r^r^ /m) 

W^MCOMM : g e n om i c DNA 

: nn^T:^ • ^ nti h.(Dm^ffv^m^\n^ A 2 5 

(Nicotianatabacum L. c.v. Havana 425) 

1CHN17 {\yr—-J) 

20 um 



GAATTCAATC 


AAAATGTGTT 


TTGTATATAG 


GGTGTCAACT 


ACTAAIATAT 


50 


TGTTXTTTTC 


TAAAGACATA CATGTATACA 


TGTAAAATTT 


ACCGAACTTT 


100 




ATAACCCCTC 


TCGATATAGC 


ATAGGTCCGC 


CTCTGATTTA 


150 


CGWVGSGXCA CGAGGAAATT 


CCTCTATGTA 


ATTAGTTTTA 


GCAGTTACAC 


200 


RTTJUUkGTAT 


AAATACATAT 


TACTTTACCA 


TAGTTAAGAC 


CAAACATGTG 


250 


TATGATT(iAC 


AT^ACATCTTG 


CATTCATTAA 


TTAATTTGAT 


TTGATGCGAT 


3C0 


TAAATTTTTT 


AAGGATAGAG 


TTTTTAGTCC 


AASiieAGC:: 


AGT?GTAACrC 


3-50 


TTATAGTCAA 


TTGGAtrrCTC 


TATTACTAGA 


TACTATATCA 


GTTCAAAAGA 


40Q 


CACCAATATT 


GTATTTTAAC 


AGAAGGABGC 


AAATAA[^AAA 


TTGCAAATTC 


4^0 


TCAATTCTTI 


TTAAITAIAT 


CTAATGAACC 


AAAAGGAGGA 


AGAGGAQCTA 


500 


CATATrSGAT 


•TTATAAATAT 


AAAGCTAQCT 


□AGGCTCAAFL TAhTTGTGGA 


550 
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(46) #BB^4-2 2 9 1 8 2 

89 90 





GCAAniACr 


TAAAAGACGA 


jyiCAGAAGA3 


GATTTCGGTC 


500 


3UKATATCQ&C 


AOCTAAETTT 


TGAAATACAa 


TACTGAACAA 


ATTATGAGAT 


650 


CATAGACr&G 


TAATTTA6GA 


TATTATTCTfS 


TGA^TTGiCTT 


(^ATTTTGCAC 


700 




GTGAACSGCT 


TTCTTTTTAG 


GGCTGCCGTA 


GAATTGATCa 


■J50 


AAftC&TATCT 


CAACZATATTA 


AAATAlGiSfiTC 


TCAACTAAAC 


CGGATTCATG 


800 


CGGAArrGACA 


CCCATTrAAA 


AGGAGCAGTG 


GTrCCTATTC 


AAAGikATTAG 


850 


ATACATTTCT 


ACATATrTTT 


AAT^ATSAAA ATTACTCCIA 


TACIAATTTG 


900 


TQTQQTTTTA ATCGAAIATS 


TARATTTTAT 


TTGAAAATAA 


AA1AAA&AAT 


950 


CACAGTCCAA CTTTAArCAT 


AACACTCAAA 


TTAAATTCAG 


CTATCTTICT 


lOCO 




AAACAT TATC 


AGTGGAAATA TTATATTATA 


TCCATAAGAC 




qirprp-n FT' H. M M •■< 


U^TATAAGAA 


GTCTAAACAT 


GrrAATTGRCT 


ACTTTTAGAA 


1100 




TCTAACCCAA 


GAAACACCTG 


GCCTAACTCC 


AATTTGCTTT 


IISO 


T€CCAAAACC 


AAAAGTCTAG 


CAATTAAGCT 


CCAAATTAAA 


GACATJU^TT 


1200 


TTGfiCTTACT 


TTTTTTCAAA 


AAAAAAATAA 


AATTAAAAAT 


TAAAATATTT 


1250 


ITTGTTCATG 


TAATTTAATC 


AGTTTTTGGG 


'I'GAAATTTTT 


TCTTCCACAC 


1300 


ACAAGATTTT 


AACTTTTTTC 


CAAATAAAAV 


ACACCTCGAA 


ACATAAAIIX: 


1350 


AAATTTCAGft 


ACTATTTTTC 


AACGTAATII 


TAAAATTTTT 


ATTTTCTAGT 


1400 


TTTAACTAAfl 


TCTATGTCCT 


GATTAAGTCT 


CCAGTCTTAA 


CTCTTAAAGT 


1450 


ATTQ2^AAATA 


CATGTTCGAG 


AATTGTCTGfi 


CaATGAAOGTA 


AGAQCCGCCA 


1500 


CTAAfiAAAAA 


AAATCTAAAA 


ATATATAAAA AGGTAAGAOC 


cgccacataa 


1550 


TATAIGTAAC 


CTGTCGGCGT 


AATCTACTGA ATTAATTTTC 


TSC3ATAAGAA 


1600 


AGATATGACT 




TTGCTCATAG 


ATTTTGACTT 


TACTTTTTTA 


1B50 


ATTTCTTTTT 


GAAAATATTG 


TTrGTTTAM 


AAAATATGAT 


CArCTTTTAG 


1700 


AAAAACAAAT 


TTCAAAAAAC 


TTCAAGTTCC 


CAAAAC^rVGT 


ATGTCC21AAC 


1750 


ACAACTTTCA 


AAAATTATTT 


TTTAAAACAA 


CrTTAAAAAC 


TTTTTTTTink 


l&OQ 


PJVTTTTAATT 


A2!iATCrAU:GT 


OCAAACTAGC 


CGAAATICCA 


GCCTTGGTTA 


1850 


TTCAACCAAT 


TGATTIGGTC 


AGAA7VGTCAG 


TCCTCTCAAC 


AACTAAAATA 


i»oa 


GACATTAATT 


AAGCCATGTC 


TCCJiLGCATCT 


TCCTTAGCAA 


TAAATACCTT 


1950 


taCATTTCACC 


AiSTTTACTAC 


TACATTAAA ATG AGG C11 


TGT AAA TTC 


1997 






MBt Ar? Lev 


Cya I*ys Ptie 





ACA GCT CTC TCT TCT CTA CTA TTT TCT CIC CTA CTG CTI TCT 2033 
THr Ala Leu Ser Ser Leii Leu E2ie Sfer Leu Leu Leu Leu Ssr 



GCC 
Ala 


TCG 
Ser 


GCA 
Ala 


GAA 
GLu 


CAA 

Gin 


TG!f 
Cys 


GGT 
Gly 


TCC 
Ser 


CAG 
Gin 


GCC 
Ala 


GGA 
Gly 


GGT 

Gly 


GCG 
Ala 


CGT 

Arg 


2081 


TGr 

Cys 


ccc 

Pro 


S9r 


GGT 
Gly 


CTC 


TGC 
Cya 


TGC 
Cys 


AGC 
Sar 


AAA 


TTT 
Fbe 


GGT 

Gly 


TGG 
Trp 


TGT 

cys 


GGT 

Gly 


2123 


AAC 

Asn 


ACC 
Thr 


AAT 
Asn 


GAC 

Asp 


TAG 

Tyr 


TGT 

Cys 


GGC 

Giy 


CCT 
Pro 


GGC 

Gly 


AAT 

Asn 


TGC 
Cys 


CAG 
Gin 


AGC 
Ser 


CAG 

Gin 


2165 


TCC 
Cys 


CCT 
Ero 


GGT 
Gly 


GG1 
Gly 


CCC 
Pzo 


ACA 
Thr 


CCT 
Pro 


ACA 
Tlir 


coc 

Pro 


CCC 
Pro 


ACC 
Thr 


CCA 
Pro 


CCC 
Pro 


GGT 
Gly 


2207 


CKT 


GGE 
Gly 


GAC 
Asp 


CTC 
Leu 


GGC 
Gly 


AGT 
Ser 


Arc 
lie 


ATC 

He 


TCA 
Ser 


AGT 

Ser 


TCC 

ser 


ATG 

Met 


TTT 


GAT 
Asp 


2249 


CAG 
Gin 


ATG 


cir 

Leu 


AAG 

Lya 


CAT 
His 


CGC 
Arg 


AAC 
Asn 


GAT 
Asp 


AAT 
Asn 


GCA 
Ala 


TGC 
Cys 


CAA 
Gin 


GGA AAG 
Gly Lya 


2291 


GGA 
GLy 


TTC 


TAG 
Tyr 


AGT 

Ser 


TAG 
Tyr 


AAT 
Asn 


GCC 
Ala 


TTT 
Phe 


ATC 
lie 


AAT 
Asn 


GCT 
ALa 


Gcr 

Ala 


COG 
Arg 


TCT 
Sar 


2333 


Pbe 


CCT 

Pro 


GGC 

Gly 


TTT 


GGT 

Gly 


ACC 

Tlir 


AGT 
Ser 


GGC 
Gly 


GAT 
Asp 


ACC 
Tbr 


ACT 
Ihx 


GCC 
Ala 


CGT 

Arg 


AAA 


2375 


AGA 
Arg 


GAA 

Glu 


ATC 
lie 


GCG 
Ala 


GCT 
Ala 


TTC 


TTI 
Phe 


GCT 
Ala 


CAA ACC 

Gin Thr 


TCC 

Ser 


CAT 


CAA ACT 
Slu Thr 


2417 



ACT GGT AAGTCTAGTT ACGTTGARC* AIATGATCGT CTTATTCAAA 2463 
Thr Gly 

AGTTTAATCA ATlAGAfihGai TCATACTTTT ATTTAATCAT ACTGGTCTAT Z513 

TCTGATTTCA 1GAGACAAAC ACATAGAACT TCCTTTTAAA ATGATTGCGC 2563 

IGAGACTTGA ATTC%G6ACC TCTATCTGCT CATCACIGGA GTATCCAATT 2613 

TTGAGATATC ACAATOCI'TC TTAAATTTCG AAGTTTTTTA TAAGCTGAOG 2563 

CGTTCSiATAA TTGflCCATGT AAOCGTTGAC AGGA GGA TGG GCA ACA 2709 

Gly Trp Ala Thx 



GCA CCA GAT GGT CCA TAT GCA TGG GGT TAT TGC TGG CTT AGA 2751 
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91 

Ala Pro AAp Gly Pro Tyr Ala Trp Gly Tyr Cya Trp Leu Arg 

GAA CM. GGT AGC GCC GGC C3AC TAC TGT ACC CCA At3T GGT CflG 2793 
Glu Gin t?ly S*r Pro Gly Asp Tyi* Cys Thr Pro Ser fily 

TGS CXT TC5T GCT CCT GGT CQA AAA TAT TTC GfiA CGA GCC CCC Zfl35 
Trp Pro Cys Ala Pro Gly Arg Lys Tyr Phe Gly Arg Gljf Pro 

ATC CAA AIT TCA CaS TAAGrTCCTT CTTACCCACA CGGAGTGTTT 2880 
He Gin lie Ser His 

ACaiCCAAACT CCTQGGACGG AATGCTrACT ACCTAC1ATA lATtTCATTG 293t> 

^EGAGAGTAGG TACACAATAT CATGATATTT CTATGATTAT AAGAGTATGT 2980 

CATTAATTTC TATGAGAAGT 6TAAAQTTAA ATAGTTTCCA CA&CACAAAA 3 030 

AAAATUTCAT TrrTT^HAACA GATTAAAAAA GAAAAAGTAT ATGATGAACT 3000 

TISTAGGATCT AATTAAGTGT ATTTTGACAT AAATACAGC AAC TAT AAC 312S 

Asn Tyr AfiCl 

TAC CGG CCT TtST CSA A^ GCC ATA GGA GIG GAC CTC CTA AAC 3170 
Tyr Gly Pro cys Gly Arg Ala lie Gly Val Asp Leu Leu Aan 

AAT CCT GAT TTA GTQ QCC ACA QAT CCA GTC AT^: TCA TTT AAG 3212 
Asn Pro Asp Leu Val Ala Tiir AAp Pro val lie Ser Phe Lys 

TCA GCT CTC TGG TTC TGG ATG ACT CCT CAA TCA CCA AAA CCT 3254 
ser Ala Leu irp Pbe Trp Met Thr Pro Clr Sex Pro Lys Fto 

TCT TGC CAC GAT GTC ATC ATC GGA AGA TGG CAG CCA TCA GCT 3295 
Ser Cys Hia Asp Val lie ria Gly Arg Trp Gin Pro Ser Ala 

GGT GAT CGC GCA SCC AAT CGC CIC CCT GGA TTT GGC GTC ATC 3338 
9ly A«p Arg Ala Ala Asn Arg Leu Pro Gly Fhft Sly Val Il« 

ACA AAC ATU AlU AAT GGT GGC TTG GaA TGT GGT CGT GGC ACT 3380 

Thr Asn lie 11a Asn Gly Gly Leu Giu CyS Gly Arg Gly Thr 
GAC TCA AGG GrC CAG GAT CGC ATT GG^: TTT TAC AC^G RflG TAT 3*22 
A£p Ser Airg Ve.1 GLa Asp Arg lie Gly Phe Tyr Arg- Arg Tyr 

TGC AGT ATT CTT GGA GTT AGT CCT GGT GAC AAT CTG GAT TGC 34 64 
Cys ser Ild Leu Gly Val Ser Pro Gly Asp Asn Leti Asp Cys 

GGC AAC CAG AGG TCT TTT GGA AAT GGA CTT TTA GTC OAT ACT 3506 

Glv Asn Gin Arg Ser Phe Gly ash my lau Leu val Asp Tbr 

ATG TAATTTCATG AICTGTTTTG TTGTATTCCC TTGCAATGCA 354 9 

GGCsCCTAGGG CTATQAATAA AGTIAATGTG TGAATGTGAA TGTGTGATTG 3599 

TGACCTGAAG GGATCACGAC TATAATCGTT TATAATAAAC AAAC3ACTTTG 3649 

TCCCAATATA TGTGTTAATG AGCAIIACTC TAGTTCCTTT AATTCGGCAC 3699 

CAGATAAATA GATAACCACC CGCACTATTA TATTTCATTA TTTAGAAAAC 3749 

C6AGATCTTT ATTTGAGTGA ATGAAAATCT TCCTAACCAG ATAGTCATAC 3799 

TAATCAGTCA AAAAAAAATC TAACCTCAAA ATTTA2U^T CCGAGCTGCAG 3B50 

40 i^n — : p BSCu c Ch t 5 CATCC40 5 2 

8] 



2 9 1 8 2 

92 



[0 3 7 9] gB^J#^ : 1 1 

iH?!l©S$ : 1 1 0 3 

m<Dm : 

MM<OWM : cDNA 
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(48) #BB^4-2 2 9 1 8 2 

93 94 

AAAGAAAGCT CtTTAAGCAA TGGCIGCCCA CAAAATAACT ACAACCCTTT 50 

CCATCTTCTT CCTCCTiTTCC TCTATTTTCC GGTCTTCCGA CGCGGCTiJGA 100 

ATCOCCATCT ATTGGGGTCA AAACGGCAAC CAOGGCrrCIC TTGCATCCAC ISO 

CTGCGCAACT GGAAAC^ACG AGTTCGTCAA CAIAGCATTT CTCTCATCCT 200 

TTGGC&GCGG TCAAGCTCCA GTTCTCAACC TTGCTGGTCA CTGCaACCCT 230 

GACAACAACG GTTGCGCTTT riTGAGCGAC GAAAT2UiACr CTTtSCAAAAG 300 

TCAAAATGnrC AAGGTCCTCC TCICTATCGG TCGTCGCGCG GEQASTTATT 350 

CACTCTCCTC CGCCGACGAT GCfiAUlCAJU3 TCGCAAACT": CRTTTGGAflC 400 

AOCTACCTTG GCGGGCAGTC GGhTTCCAGQ CCACTTCCCG CTGCGGTTTT 45D 

GGATGGCGTT GATTTOGATA 1CSAGTCT66 CTCGGGCCAG TTCTQGGACG 500 

TACIAGCTC& GGAGCTAAAG AATTTTGGAC ARSTCA^TTT MCTGCCfiCG S50 

CCGCAGTGTC CAATACCAGA CGCTCACCTA GACGCCGGGA TCAAAflCTGC 600 

ACTGTTCGAT TCCGITTGGG TTCAATrCTA C31ACAACCCG CCATGCAIGT 630 

TTGCAGATAA CGCGGACAAT CTCCTGAGTT CATGGAATCa CTCCACCCCS TOO 

TTTCMSGACAT CGAMCTTTA CATGGG&TTG CCAGCGGCAC GGEACGCAGC 730 

GCCGAGCGGG QG&TTTATTG COGCGGiTGT GCTTATTTCT CAACTTCTTC 800 

CAACCAtXAA A^TTCTTCC AACTArCGAG CAGTGATGTT ATGGAGTAAG S50 

GCGTTTGACA ATGGCTACAG CGATTCCATV AAAGGCAGCA TCGGCTGAAG 900 

SAAGCrCCTA AfirTTAATTT TAATTAAAGC TATGAATAAA. CTCCAAAGrA 950 

TTATAATAAT TAAAAAGTGA SACTTCATCT TCTCCATTTA GTCTCATATT 1000 

AAATTAGTGT GATGCAATAA TTAATATCCT TTTTTTCATT ACTATACTAC 1050 

CAATGTTUTA GAATTGAAAA GTTGATGTCA ATAAAAACAT ICCAAGITTA 1100 

5rTT 1103 

[0 3 8 0] la^j*^ : 1 2 #tt : mm}M^(DiS'^^yn^w»^(Dmmzmmrr^ 

mm(Dm : mm (^^kTSmm-r^r^/m) 20 BB^JGTC TCT GGT GGA GTT TGG GAC AGT TCA GTT GM AC 

mm(Dmm : mRNA^S^^COcDNA T AAT GCT ACT GCT TCT CTCVal Ser Gly Gly Val Trp A 

sp Ser Ser Val Glu Thr Asn Ala Thr Ala Ser Leu GTA 
: -a^r± ' ::$7/\^:;^7A(Nicotiaiia tabacum) AGT GAG ATG TGA Val Ser Glu Met End 

^D — >^ : pBS-G 1 uc 3 9. 1 CATCC40 [01] ^ p C I B 2 0 0 <7)Jte^:NfiH^^ 



526 ;EP-A0332104 To 




(51) Int. ci. 5 m&m^ ffp^mmmn fi ^m^^mm 

C 0 7 K 7/06 Z 8318-4H 

7/08 8318-4H 

7/10 8318-4H 

13/00 7731-4H 

C12N 1/21 7236-4B 

5/14 
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(49) #BB^4-2 2 9 1 8 2 

9/42 7823 -4B 

15/11 

// C 0 7K 99:00 

i^rLh^— ir 28 27713 y—^A it>:$^— 3— 

h 14 
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